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TO  THE 

READER- 

II E  great  Reputatio?ij 
which  the  following  Trea- 
fifes  have  jujlly  obtained 
in  the  learned  W or  If  makes 
it  unnecejfary  to  fay  any  thing  here 
in  Commendation  of  them.  It  may/ 
be  convenient  however ,  to  give  the 
Reader  fome  account  of  the  former 
Editions  of  this  Wt irk ;  and  of  what 
Additions  are  made  in  the  prefent 
V olume. 

.  The  firjl  time  of  it's  Appearance 
was  in  1708,  under  the  Title  of  An 
Account  of  Animal  Secretion,  the 
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To  the  READER. 

Quantity  of  Blood  in  the  Human 
Body,  and  Mufcular  Motion  In 

1717,  the  Author  publijhed  afecond 
Edition ,  corrected  and  enlargedy  un¬ 
der  the  'Title  of  Eiiays  on  leveral 
Parts  of  the  Animal  Geconomy.  In 
this  volume  were  contained  the  five 
RJfaySy  which  are  reprinted  in  the 
prefient  Edition.  The  following  Tear, 

1718,  that  Foreigners  might  enjoy 
the  Benefit  of  thefe  excellent  Treatifesy 
the  learned  Author  was  pleafed  to 
publifh  a  third  Edition  in  Latin, 
under  the  Title  of  Tentamina  Medi- 
co-Phyfica,  ad  quafdam  Qusftiones, 
qua;  Oeconomiam  Animalem  fpec- 
tant?  accommodata.  C^uibiis  acccf*- 
fit  Medicina  Statica  Britannica. 

0  oou  after  the  Appearance  of  this 
Edition,  the  learned  and  ingenious 
Dr  Jurin  was  pleafed  to  write  a  Dif- 
fertation  on  the  SubjeB  of  our  Au¬ 
thors  third  EJfay ,  wherein  he  op-  • 
pofes  what  is  there  faid  concerning  ■ 
the  Force  of  the  Heart ;  to  this  Dif- 

fertation 
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fertation  Dr  Keill  wrote  an  Anfwer , 
and  Dr  Jurin  replied ;  when 
Dr  Keill  j  unhappy  Death  put  an 
end  to  the  Controversy.  Hois  Difpute 
was  carried  on  with  fuch  Candour , 
as  well  as  Learning ,  as  became  the 
Gentlemen  engaged  in  it.  Ihzir  Pa¬ 
pers  were  written  in  Latin,  and 
printed  in  the  Philofophical  Trans¬ 
actions.  We  have  now  translated 
them  into  Englilh,  and  added  thetm 
after  the  third  Ejfayy  in  this  Edi¬ 
tion. 

Dr  Quincy,  having  occajicit  to 
Reprint  his  Tranjlation  of  SanCtorius, 
thought  jit  to  add- the  Aphorifms  con¬ 
tained  in  our  Author  s  Medicina  Sta- 
tica  Britannica,  to  which  he  fubjoin - 
ed  fome  Explanations  oj  his  own ; 
which  we  have  here  taken  the  Liber¬ 
ty  to  infert ,  not  without  fome  Re¬ 
marks  y  for  that  hafiy  Writer  did 
•  not  give  himfelf  time  to  read  the  A- 
phorifms ,  with  the  Attention ,  which 
they  demanded.  He  left  out  alfo  the 
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and  0 hfe rvati  ons,  from  w hid. ? 
thofe  Aphorifms  were  drawn.  We 
have  here  given  an  entire  Tranfiation 
of  the  whole  Piece,  and  of  the  two 
Difquifitions  annexed ;  the  SubjeEl  of 
the  fir f  of  which  is  that,  Obftru&ed 
Perforation  is  not  the  caufe  of  catch¬ 
ing  Cold ;  the  fecond  is  on  the  At¬ 
tracting  Power  of  an  Animated 
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AUTHORS 

'PREFACE. 

* 

S  all  Difeafes  wnatfoever, 
which  are  incident  to 
Human  Bodies,  are  in 
reality  nothing  elfe  than 
Diforders  of  the  Animal  Oeconomy  ; 
the  Quantity  and  Quality  of  which 
are  more  or  lefs  clearly  underftood, 
in  Proportion  to  the  Knowledge  of 
the  Oeconomy  itfelf ;  whatfoever  can 
explain  it,  muft  alfo  add  light  to  the 
occult  Natures  of  Difeafes,  eftablifh 
the  Practice  of  Phyfic  upon  a  furer 
Foundation,  and  enable  Phylicians 
to  make  truer  and  more  certain 
Judgments  in  moft  Cafes, 

i  That 
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That  the  Animal  Body  is  a  pure 
Machine,  and  that  all  it’s  Actions, 
whether  thofe  by  which  it  perceives 
external  Objects,  or  thofe  by  which 
it  enjoys  an  internal  Vigour,  and 
good  State  of  Health,  depend  entire¬ 
ly  on  Mechanic  Caufes,  has  now 
been  long  Univerfally  allowed.  The 
artificial  and  elegant  Structure  of 
the  Eyes,  and  the  great  fitnefs  of 
their  Parts,  for  the  offices  of  Vifion, 
are  illuftrated  by  the  Laws  of  Op- 
ticks.  The  wonderful  Structure  of 
the  Mufcles,  the  incredible  Force 
which  they  exert  in  moving  the 
Joints  ;  and  the  different  Jundtures 
of  the  Bones,  as  well  thofe  which 
are  ilippery  and  exceedingly  move- 
able,  as  thofe  which  are  fixt,  both  " 
of  them  being  firm,  and  exactly  fit¬ 
ted  for  ProgreiTion,  and  every  Mo¬ 
tion  of  the  Members,  were  firft  Geo¬ 
metrically  explained  by  Borelli.  But  • 
lince  the  moll  fagacious  Harvey , 
(whole  Praifes  the  Britifh  Phyficians 

can 
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can  never  fufficiently  fet  forth)  has 
demonftrated,  that  the  Blood  circu¬ 
lates  ;  and,  by  it’s  continual  Circu¬ 
lation,  gives  both  Senfe  and  Motion, 
both  Health  and  Life  to  the  Body, 
and  Power  to  all  the  Parts  to  per¬ 
form  their  Offices,  fo  much  Under- 
Handing,  fo  much  Wifdom  is  every 
where  feen,  that  there  is  not  any 
ad  ion  of  the  Parts,  which  cannot 
bear  the  fevered;  Examination  by 
the  Laws  of  Mechanicks ;  nay,  there 
is  none,  of  which  the  Contrivance 
is  not  fo  excellent  as  to  ffiew  thofe 
very  Laws  not  fufficiently  accurate. 
The  prefent  Age  is,  and  the  fuc  • 
ceeding  Age  will  be  highly  indebted 
to  j Bellini)  for  inventing  many  Pro¬ 
portions  concerning  the  Motion  of 
the  Blood,  and  it’s  unequal  Swift- 
nels,  no  lefs  pleafant  than  ufeful. 
Nor  does  Dr  Pitcairne  deferve  left 
•  Praife,  who  has  explained  the  Me¬ 
chanical  Structure  of  the  Lungs  ; 
who  has  unfolded  the  Caufes  of  the 
i  different 
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different  Paffages  of  the  Blood, 
thro’  the  Heart  of  the  Foetus ;  the 
neceffxty  of  breathing  after  Birth ; 
and  how  fome  of  the  Ante-natalitial 
Dudts  are  expanded,  and  others 
flopped  by  breathing.  He  has  like- 
wife  demonftratively  explained  the 
Symptoms  of  the  Difeafes  of  the 
Eyes,  and  demonftrated  the  Orifices 
of  all  the  Glands  to  be  circular. 
The  moft  learned  Dr  Freind  has 
writ  in  a  Mechanical  Way  upon  the 
Menfes :  and  no  lefs  have  Dr  Mead 
and  Dr  Cheyne  deferved  of  the  learned 
World ;  of  whom  the  latter  has 
treated  of  Fevers ;  and  the  former 
of  Poifons,  and  of  the  Power  of  the 
Sun  and  Moon  over  Human  Bodies. 

All  of  them  have  handled  thefe  Sub¬ 
jects  more  rationally,  than  ever  any 
did  before  them,  or  perhaps  any 
will  hereafter.  Thefe  Sheets  endea¬ 
vour  to  follow  the  learned  Labours  , 
of  thofe  great  Men  at  their  proper 
Diftance,  and  contain  a  Calculation 

of 
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of  the  Quantity  and  Velocity  of  the 
Blood,  of  the  Force  of  the  Heart  in 
driving  the  Blood  thro5  the  whole 
Body,  and  of  the  Air  upon  the 
Blood  in  breathing ;  and  if  this  is 
rightly  performed,  the  unknown 

•  Ufe  of  the  Spleen,  and  the  obfeure 
Office  of  the  V zna  Porta ,  and  the 
difficult  manner  of  Secretion  will  no 
longer  remain  a  Reproach  to  Phy- 
flcians,  who  fearch  into  Nature. 
There  are  many  other  Phenomena 
of  the  Animal  0 economy ;  which  the 
Ages  part  thought  inexplicable, 
which  have  now  by  feveral  been 
made  the  Subjects  of  Geometrical 
Demonftration ;  and  if  there  were 
fufficient  Data,  as  they  are  called, 
I  do  not  doubt  but  thole  Phenome¬ 
na^  which  now  torture  the  Brains  of 
Philofophers,  would  be  clear  to  all. 
For  if  fome  Things,  which  to  for- 

*  mer  Ages  have  appeared  unaccoun¬ 
table,  are  clear  to  the  prelent  Age, 
why  ffiould  not  our  Pofterity,  hap¬ 
pier 
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pier  than  our  felves,  and  ftudious 
of  the  good  of  Mankind,  and  their 
own  Reputation,  difcover  the 
Things  which  have  been  long  ear- 
neftly  fought  after  by  the  Learned, 
and  are  ftill  involved  in  Darknefs  ? 
This  is  by  no  means  to  be  defpaired 
of,  if  we  confider  the  Progrefs  that 
has  already  been  made,  notwith- 
ftanding  the  Mechanical  Philofophy, 
as  applied  to  Phylic,  is  ftill  in  it’s 

Now  ftnce  the  Animal  Body  is 
known  to  be  a  pure  Machine,  and 
all  it’s  A£tions  from  which  Life  and 
Health  do  flow,  are  the  neceftary 
Confequences  of  it’s  Oeconomy  ;  it 
neceftarily  follows,  that  all  Difeafes 
arile  from  the  Alteration  of  this  Oe¬ 
conomy.  And  they  do  as  neceftarily 
flow  from  this  Change,  as  the 
Actions  by  which  Life  and  Health 
are  continued,  did  flow  from  the  . 
Oeconomy  before  the  Change.  If 
a  Pendulum  of  fuch  a  Length  makes 

a  Clock 
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a  Clock  to  go  exactly  true,  does  not 
the  Alteration  of  the  Pendulum  as 
neceflarily  caufe  it  to  go  too  fall  or 
too  flow  ?  And  when  all  the  reft  of 
the  Movements  are  known  to  be  in 
good  Order,  does  not  the  quick  or 
.  flow  Motion  of  the  Clock,  as  necef- 
farily  fhewthe  fault  of  the  Pendu¬ 
lum  ?  It  is  the  fame  thing  in  the 
Animal  Body,  for  the  fame  reafon- 
ing  holds  good  in  that,  as  well  as  in 
other  Machines,  for  the  fame  Struc¬ 
ture  muft  always  neceflarily  produce 
the  fame  Effedis ;  nor  is  the  Cafe  in 
the  leaf!  altered,  that  we  have  a 
Principle  within  us  that  is  the  caufe 
of  Motion,  and  yet  is  not  itfelffub- 
jeeft  to  the  Laws  of  Motion  j  for  our 
Souls  aie  not  at  all  confcious  of  the 
inward  Motions  of  the  Body,  upon 
which  Life  and  flealth  depend  ^  and 
tho’  it  does  excite  Motions  which 
.  difturb  the  Oeconomy,  and  by  which 
it  miferably  torments  itfelf,  yet  we 
know  how  to  re&ify  thefe  Irregula- 

rities 
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rities  without  any  Regard  had  to 
the  Soul ;  in  the  fame  manner  ex¬ 
actly,  as  any  one  ftrikes  back  a  Ball 
fent  from  another’s  Hand,  with  a 
Force  oppofed  to  the  Ball,  not  to 
the  Hand  that  moves  it.  But  I  do 
not  argue  thus  from  an  Opinion, 
that  all  Difeafes  may  be  cured  if  the 
Caufe  is  unknown,  or  which  is  the 
fame  thing,  if  the  Caufe  is  neglect¬ 
ed  ;  for  the  fmaller  Impulfes  of  the 
Mind  may  be  withffood,  feeing 
Time  leffens  even  the  difturbance  of 
the  Mind  ;  but  Difeafes  which  pro¬ 
ceed  from  a  Caufe  continually  ope¬ 
rating,  cannot  be  extinguifhed,  till 
that  Caufe  is  taken  away.  From 
which  it  is  plain,  that  the  Know-  : 
ledge  of  the  Animal  Oeconomy  is 
highly  neceffary  for  the  underftand- 
ing  the  Natures  of  Difeafes,  and  that 
the  greater  our  Knowledge  of  that 
is,  the  better  the  Nature  of  Difeafes  t 
muff  be  known. 
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It  muft  indeed  be  confeffed  that 
this  Method  of  improving  the  Art 
of  Phyiic  is  very  difficult,  and  full 
of  Labour,  and  Obfervation,  and 
Judgment ;  but  all  the  Inveftiga- 
tions  of  Nature,  are  moftly  fur- 
rounded  with  Difficulties  ;  ancl 
there  is  hardly  any  thing  excellent, 
or  ufeful  to  Mankind,  that  is  not 
difficult ;  and  to  be  v/eary  of  enqui¬ 
ring  is  very  ffiameful,  when  what 
is  fought  after  is  Noble  and  Ufefuh 
It  has  pleafed  the  great  Author  of 
Nature,  that  the  UnderHanding  of 
Men  mould  be  exercifed  with  fuch 
Things;  and  as  Things  cannot 
otherwife  be  treated,  than  their  Na¬ 
tures  admit,  we  muft  proceed  this 
Way,  if  we  would  have  any  Succels 
in  curing  Difeafes ;  for  Nature 
knows  no  other  Method. 

T  here  were  formerly  feme  Phy- 
•  ftcians,  nor  are  there  wanting  even 
lince  the  Improvement  of  Phyiic  by 
Philofophy,  fome  who  think  that 

h  the 
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the  Art  of  curing  Difeafes  is  only  to 
be  promoted  by  Experiments,  by 
obferving  what  Things  are  hurtful, 
what  beneficial  in  each  Difeafe ; 
and  that  the  Study  of  the  hidden 
Natures  of  Things  is  altogether  fu- 
perfluous,  and  of  as  little  ufe  to  a 
Phylician,  as  it  woidd  be  to  a  Sailor 
to  know  the  reafon  of  the  Flux  and 
Reflux  of  the  Sea,  or  the  wonderful 
Theory  of  the  Loadftone.  But  if 
we  diligently  conflder  the  number 
of  Difeafes,  their  different  Species, 
different  Appearances,  according  to 
the  almoft  infinite  Variety  of  the 
Conftitutions  of  our  Bodies,  and  the 
Air  in  which  we  live :  If  we  refleft 
likewife  on  their  various  Complica-  ^ 
tions,  on  the  almoft  infinite  Variety 
of  Medicines,  and  the  critical  Times 
of  ufing  fometimes  one,  and  fome- 
times  another,  and  even  fometimes 
of  abftaining  from  them  altogether,  ■ 
we  may  as  well  expert  that  a  blind 
Man  fhould  fhoot  Flying,  or  one 
t  that 
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that  is  Deaf  tune  an  Oj 
a  Phylician  led  only  by  that  blind 
Guide  Experience,  fhould  cure 
Difeafes ;  and  whofoever  judges  o- 
therwife,  mud;  either  not  have  con- 
fidered  theie  Things,  or  not  fuffi- 
ciently  have  attended  to  them.  1 
am  not  Ignorant,  that  the  Art  of 
Curing,  did  indeed  at  drlt  rife  from 
Experiments,  when  Men  wholly  un¬ 
acquainted  with  Science,  were  dri¬ 
ven  by  their  ill  Health  to  make  Trial 
of  any  Thing.  But  this  Infant 
Age  of  Experience  made  but  little 
Progrels  in  the  Cure  of  Difeafes ; 
for  there  is  no  Accefs  even  to  Expe¬ 
riments,  but  by  feme  Knowledge  in 
the  Animal  Oeconomy  ;  fo  that  the 
firft  State  of  Phylic  contained  but  a 
few  Obfervations,  and  tliofe  were 
general,  and  not  far  removed  from 
common  Senfe  and  Cuftom,  and 
might  ealily  be  colledted  by  any  one, 
who  diligently  obferved  himfelf 
There  are  feme  indeed  who  inge- 

b  2  nuQufly 
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nuoufly  confefs,  that  a  general 
Knowledge  of  the  Body  and  it  s  Oe- 
conomy  may  be  of  fome  little  Service 
to  thofe  who  ftudy  Phyfic ;  but  that 
the  nicer  inquiries  into  the  Structures 
of  the  Parts,  and  the  Minutice  of  the 
Veffels  and  Nerves,  and  the  different 
Offices,  to  which  each  are  deftined 
by  Nature,  are  altogether  ufelefs, 
and  of  no  more  Confequence  to  a 
Phyfician  than  to  a  Painter  :  But 
how  trifling  is  this !  as  if  a  lame  and 
imperfeCt  Knowledge  went  as  far  in 
the  Cure  of  Difeafes,  as  the  fame  in 
it’s  utmoft  Perfection,  who  would 
not  be  concerned  at  fo  unhappy  a 
Fate  of  Phyfic  ?  For  no  Man  would 
Reafon  thus  even  in  the  lowed  Art. 
If  any  one  fliould  confidently  affirm, 
that  he  could  guide  a  Ship  from  Bri¬ 
tain  to  any  Port  of  the  Eaji  Indies-, 
which,  as  he  had  been  informed, 
lay  between  the  Eaft  and  the  South, 
better  than  if  he  knew  the  Longi¬ 
tude  and  Latitude  of  it  exaCtly ; 
i  would 
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would  not  all  Men  delpife  his  Ig¬ 
norance  and  Impudence  ?  But  with 
what  fuccefs  are  Things  of  this  Clals 
boailed  of  by  Quacks,  I  with  I  could 
not  fay  by  Men  otherwife  of  good 
Learning,  and  from  whom  we 
might  expert  better  ?  By  whom  eve¬ 
ry  attempt  to  promote  Phylic  by 
right  Realbn,  is  treated  as  vain  and 
uielels,  to  the  great  Detriment  of 
Learning.  A  general  Knowledge 
of  the  Animal  Oeconomy,  may  in¬ 
form  us  of  the  Indications  that  are 
common  to  all  Difeafes,  but  not  of 
thole  which  are  proper  to  each. 
Surely  it  behoves  a  Phylician  not 
only  to  know  feme  common  Things, 
but  alfo  the  Nature  and  Quality  of 
what  he  is  to  contend  with  ;  in  what 
Part  it  refides,  and  the  Quantity 
and  Quality  of  the  Force  with 
which  he  is  to  remove  it.  He  who 
is  ignorant  of  this,  will  collect  his 
whole  F orces  againft  a  weak  Ene¬ 
my,  that  would  ealily  yield  to  a 

b  3  ikillful 
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fldllful  Afiailant,  and  applies  them 
at  Random,  without  knowing 
where  to  make  his  Affault ;  being 
hire  to  caufe  a  Confufion,  and  not 
fure  of  relieving  Nature.  But  they, 
fay  they,  reject  the  Knowledge  of  the 
Animal  Oeconomy,  becaufe  there  is 
nothin?-  certain  in  this  Science  be- 

O 

iide  fome  Generals  ;  that  Nature  is 
incomprehenfible  ;  and  that  the  Ex- 
plications  which  the  moft  Ingenious 
have  made  of  the  Animal  Oecono¬ 
my,  are  mere  Figments  of  the  Brain, 

\  and  as  there  exift  no  Footfteps  of 
them  in  Nature,  that  they  can  give 
no  Light  into  the  Cure  of  Difeafes. 
This  fort  of  Difcourfe  is  the  Refuge 
of  Idlenefs  and  Ignorance.  For  if 
Euclid  and  Archimedes  had  judged 
that  Nature  was  inexplicable,  (and 
this  might  have  been  faid  with  more 
Reafon  formerly  than  now)  thofe 
great  Men  would  certainly  have 
hived  themfelves  the  Trouble  of 
^rawing  up  the  Elements  of  Geo- 
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metry,  nor  would  Sir  Ifaac  Newton , 
after  fo  many  Ages,  have  invefti- 
gated  the  Laws  by  which  the  Ce- 
leftial  Bodies  are  carried  round  in 
their  Revolutions.  The  Empiricks 
might  afk,  what  do  thefe  Geome¬ 
tricians  mean  by  fuch  a  heap  of 
Speculations  ?  Do  they  think  the 
beautiful  Order  of  the  World  can  be 
explained  by  Schemes  formed  out 
of  their  Brains  ?  In  which  we  can 
never  difcover  by  any  Reafoning, 
with  what  Wifdom  every  Part  is 
conduced ;  Vain  and  ridiculous ! 
Surely  fuch  as  aim  at  this,  had  need 
behold  the  Heavens,  and  obferve 
the  Orders  of  the  Stars,  the  immu¬ 
table  Courfes,  the  Rifmgs  and  Set¬ 
tings,  the  accelerated  and  retarded 
Motions,  the  anniverfary  Vicilfitudes 
of  the  Sun,  and  the  various  Changes 
of  the  encrealing  and  decrealing 
Moon.  Nature  offers  herfelf  to 
thofe  who  proceed  this  way,  which 
die  herfelf  points  out,  whilft 
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will  not  fuffer  herfelf  to  be  taken 
by  Nets  fpun  out  of  the  Brain.  This 
is  talking  plaufibly  ;  but  how  lame 
and  weak  Aftronomy  had  been 
without  being  fupported  by  Geome¬ 
try,  is  known  to  every  Body.  Now 
the  Phyfician  receives  no  lefs  Af- 
fiftance  from  the  Animal  Oecono- 
my,  than  the  Aftronomer  does  from 
Geometry  :  without  the  Knowledge 
of  thefe,  neither  of  them  can  reduce 
his  Obfervations  and  Experiments 
into  Ufe.  That  Knowledge  which 
confines  itfelf  to  Experiments  alone, 
does,  and  always  will,  lie  on  the 
Ground,  but  that- which  laying  it’s 
Foundation  on  them,  builds  itfelf 
up  by  right  Reafoning,  will  at  lull 
reach  to  the  top. 

I  do  not  pretend,  that  the  Expli¬ 
cations  of  the  Animal  Oeconomy 
are  equally  certain  and  clear  with 
the  Propofitions  of  Geometry ;  I 
wifh  they  were,  and  then  their  un¬ 
doubted  Ufefulnefs  would  leave  no 
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room  for  Difputing ;  but  what  I 
have  faid  was  with  an  Intent,  that 
Phyficians  being  perfuaded  of  the 
abfolute  Neceffity  of  the  Knowledge 
of  the  Animal  Oeconomy,  for  the 
Knowledge  of  Difeafes,  ffiould  dili¬ 
gently  labour  with  all  their  Power 
in  cultivating  it.  Nor  ought  the 
Difficulty  of  the  Work  to  deter  any 
one,  but  the  great  Ufefulnefs  of  it, 
lhould  awake  all  ingenious  Perfons, 
and  ftir  them  up  to  purfue  it;  a 
Science  of  the  greateft  Ufe  ought  not 
to  be  rejected,  becaule  there  are 
abundance  of  things  falfe  in  it, 
many  only  probable,  and  but  very 
few  evidently  true.  Nothing  is  in¬ 
vented  and  perfected  at  the  fame 
Time.  All  Arts  and  Sciences  had 
their  Infancy,  in  which  were  many 
things  abftrufe,  few  underflood  and 
known,  and  they  grew  by  infenft- 
ble  Degrees,  from  a  low  Beginning 
to  their  greateft  Height.  Truth  does 
not  fpring  out  at  once,  like  the 
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Iparks  out  of  a  Flint,  but  like  a  hid¬ 
den  Treafure,  plentifully  repays  the 
unwearied  labours  of  thofe  who 
dig  for  her ;  one  Place  is  to  be 
fearched  after  another,  nor  will  that 
Man  ever  get  Pofleflion  of  the 
Riches,  who  will  not  dig  without 
a  Certainty  of  difcovering  them.  The 
Art  of  Politics  is  entirely  conjectu¬ 
ral,  in  which  the  moft  ikilful  Go¬ 
vernors  of  the  Commonwealth  are 
often  miftaken ;  but  is  it  therefore 
to  be  efteemed  no  Art  at  all  ?  That 
Phylic  alfo  which  depends  upon  Ex¬ 
perience  and  Practice,  has  more  ufe- 
.  efs,  nay,  new  things,  than  ufeful 
ones ;  and  yet  this  is  retained  by 
thofe,  who  reject  the  Knowledge  of 
the  Animal  Oeconomy  for  it’s  Un¬ 
certainty.  And  Men  of  no  fmall 
Learning,  fometimes  fall  into  grie¬ 
vous  Errors,  who  are  converfant  in 
Geometry,  which  truly  boafts  of  • 
the  Beauty  of  Certainty. 
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But  tho’  I  would  fain  perfuade 
tlie  Students  of  Phyhc,  that  the 
Knowledge  of  the  Animal  O econo¬ 
my  is  highly  neceffary  to  be  acquir¬ 
ed,  yet  I  do  not  deny  but  that  Ex¬ 
periments  have  their  Ufe.  For  from 
them  all,  natural  Knowledge  (of 
which  this,  which  I  propofe  to  be 
cultivated,  is  no  fmall  or  ignoble 
Part)  being  derived,  proceeds  on 
lure  Ground  ;  and  as  often  as  it  be¬ 
gins  to  grow  faint,  ftumble,  and 
decline  from  the  right  Way,  being 
animated,  fupported,  and  fet  right 
by  new  Experiments,  it  makes 
greater  and  better  ProgrefTes.  The 
only  way  to  the  Knowledge  of  the 
Animal  Oeconomy  lies  thro’  Expe¬ 
riments  and  Obfervations,  about  the 
Structures  of  the  Parts  of  the  Body, 
and  Nature  of  the  Blood  and  Secre¬ 
tions.  And  whofoever,  neglecting 
thefe,  endeavours  to  explain  Nature, 
by  Theories,  and  ingenioufly  con¬ 
trived  Hypothefes,  is  only  building 
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Caftles  in  the  Air.  I  do  not  deny 
that  the  Art  of  Curing  role  at  firft 
from  Experiments,  and  it  cannot  be 
denied  that  feveral  good  Remedies 
have  been  found  out  by  Chance,  or 
rather  by  Divine  Appointment,  as 
without  Doubt,  the  life  of  the  Bark 
was  by  the  Indians  )  whom  we  may 
realonably  fuppofe  to  have  been  ig¬ 
norant  of  the  Animal  Oeconomy  ; 
but  no  Man  can  think  this  a  good 
Method  for  improving  of  any 
Science  ;  to  build  upon  Experiments 
blindly  made,  without  any  formed 
Delign.  If  indeed  Experiments  are 
directed,  by  a  Knowledge  in  the  A- 
nimal  Oeconomy,  fomething  may 
at  length  be  hoped  for  from  fuch  a 
Method  ;  and  the  greater  the  Skill 
is,  by  which  the  Experiments  are 
directed,  the  greater  will  be  the 
Probability  of  Succefs ;  becaufe  by 
that,  we  can  aim  more  directly  and  ' 
certainly  at  the  Irregularities  of  the 
Oeconomy  •  and.  he  that  knows  the 
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Difeafe  is  more  likely  to  cure,  than 
he  that  is  wandring  and  dubious  in 
his  Mind,  and  uncertain  what  it  is 
he  ought  to  aim  at.  If  he  hits  the 
Mark  it  is  owing  more  to  mere 
Chance,  than  any  good  Skill.  The 
Theory  indeed  of  any  Art,  which 
has  already  arrived  at  it’s  higheft 
Perfection,  how  pleating  fbever  it 
may  be  to  a  Philofopher,  may  per¬ 
haps  be  of  as  little  ufe  to  an  Artifi¬ 
cer,  as  that  of  the  Tides  and  Load- 
ftone  would  be  for  failing  in  the 
Channel.  But  as  thefe  might  be  of 
great  Ufe  to  a  Sailor  taken  out  of 
his  Knowledge  to  an  unknown  Part 
of  the  World,  fo  a  Difeafe  unknown 
to  a  Phyfician,  is  to  be  difcovered 
and  better  explained  by  the  Animal 
Oeconomy.  The  Art  of  Curing, 
is  to  far  from  being  brought  to  Per¬ 
fection,  that  there  is  no  Difeafe, 
how  flight  foever  it  may  generally 
appear,  that  will  not  fometimes 
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delpife  and  elude  all  the  Power  of 
Medicine. 

Tho’  the  Do&rine  of  the  Empi~ 
ricks ,  which  delpifes  all  Reafoning, 
could  never  be  fet  aiide  by  Reafon¬ 
ing,  yet  that  Method  of  curing 
Difeafes  which  draws  lalutary  Indi¬ 
cations  from  evident  Caufes,  has 
been  always  mod:  approved  by  the 
bell  Phyficians  in  all  Ages.  No 
one  of  thefe  ever  ftruck  the  Know¬ 
ledge  of  thefe  Caufes,  merely  out  of 
his  own  Brain,  but  judged  that  it 
was  to  be  attained  by  a  diligent  Ob- 
fervation  of  Nature,  and  an  accu¬ 
rate  Animadverlion  and  Comparifon 
of  all  the  Appearances  in  the  feve- 
ral  Stages  of  a  Diftemper.  The 
firft  that  excelled  in  this  Way,  was 
the  Divine  Hippocrates ,  who  lias 
thereby  rendered  his  Name  immor¬ 
tal.  His  accurate  Delineations  of 
Difeafes  are  truly  charming.  He 
ufed  to  perceive  and  obferve  Nature 
when  Ihe  was  about  any  new 
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Work,  with  fo  much  Diligence  and 
Circumfpedtion,  that  no  {udden 
Change  of  a  Difeafe,  no  unufual  Pe¬ 
riod,  no  new  Symptom  could  arife, 
without  his  obferving  it ;  which 
produced  a  furprizing  Sagacity  in 
judging  of  future  Events.  In  this 
Method,  fome  of  the  Antients  have 
followed  him,  but  none  ever  came 
fo  near  to  him,  as  the  defervedly  re¬ 
nowned  Dr  Sydenham,  and  Dr  Mor¬ 
ton,  whofe  accurate  Hiftories  of 
Difeafes,  for  a  full,  exadt,  and 
nice  Enumeration,  of  evident  Caufes, 
Signs  and  Symptoms,  for  a  judicious 
diftinguifhing  of  the  feveral  Species 
of  the  fame  Difeafes,  and  for  juft 
Prognoftics,  founded  upon  a  careful 
Obfervation  of  the  common  Effedts 
of  fuch  and  fuch  Appearances,  have 
furpafled  all  Hiftories  of  the  Mo¬ 
dern  Phyftcians. 

This  is  that  excellent  Art,  which 
added  to  a  juft  Knowledge  of  the 
Animal  Oeconomy,  can  only  make 
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a  complete  Phylician.  As  one, 
however  /killed  in  Geometry,  can¬ 
not  be  called  an  Aftronomer,  un- 
lels  he  is  acquainted  with  the  Mo¬ 
tions  of  the  Heavenly  Bodies,  fo  nei¬ 
ther  can  any  one  be  called  a  Phy¬ 
lician,  who  being  verfed  only  in 
the  Animal  Oeconomy,  is  ignorant 
of  the  Hiftories  of  Difeafes.  And 
on  the  other  fide,  as  one  Ignorant 
of  Geometry  can  make  but  a  wretch¬ 
ed  Aftronomer,  fo  he  can  make  no 
better  a  Phylician  that  has  not  laid  a 
good  Foundation  of  the  Animal  Oe¬ 
conomy.  If  we  conftder  the  Ani¬ 
mal  Body  as  a  Machine,  it’s  Dileales, 
and  all  their  Symptoms  are  only 
the  irregular  Motions  of  the  Ma¬ 
chine.  Now  fuppofe  a  Man  igno¬ 
rant  of  the  Structure  of  a  Clock  or 
Watch,  it  is  impoflible  he  fhould 
ever  be  able  to  put  it  in  right  Order, 
tho’  he  had  never  fo  exaft  an  Hi-  , 
ftory  of  it’s  irregular  Motions.  So 
a  Phylician,  ignorant  of  the  Animal 
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Oeconomy,  is  ignorant  of  the  Struo 
ture  of  the  Machine  he  undertakes 
to  regulate,  and  the  beft  and  ex- 
atftefl;  Hiftories  of  Difoafes  can  never 
fugged;  to  him  any  Indication  of 
Cure. 

Give  me  leave  to  illuftrate  this 
by  an  Example  or  two.  The  Symp¬ 
toms  that  accompany  the  Jaundice, 
are  fo  explained  by  the  Animal  Oe~ 
conomy,  that  there  is  no  room  to 
doubt,  but  that  this  Difeafe  arifes 
from  an  Obftrudtion  of  the  Liver  ; 
whence  Bleeding,  Vomiting,  Purg¬ 
ing,  and  Deobftruent  Medicines, 
which  are  ufed  in  curing  of  this 
Difeafe,  are  plainly  indicated  ;  but 
tho’  the  Hiftory  of  this  Difeafe  is 
known  fo  accurately,  that  nothing 
farther  is  wanting  in  that  Way  ; 
yet  becaule  the  Animal  Oeconomy 
does  not  difcover  the  Nature  of  the 
*  obfcrudting  Humour,  therefore  it  is 
not  certainly  known  what  fort  of 
aperient  and  refolving  Medicines 
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are  in  fome  Cafes  proper ;  for  diffe¬ 
rent  Subftances  require  different  Re- 
folvents,  as  every  one  that  is  ac¬ 
quainted  in  Pharmacy  and  Chymi- 
ftry  knows.  The  Jaundice  there¬ 
fore  being  explained  by  the  Animal 
Oeconomy,  requires  the  Ufe  of  de- 
obftruent  and  refolving  Medicines ; 
but  what  are  the  moft  proper  Me¬ 
dicines  of  this  kind  we  know  not, 
becaufe  we  are  ignorant  of  the  Na¬ 
ture  of  the  Obftruftion.  Our  Indi¬ 
cations  therefore  are  true  and  juft, 
fo  far  as  the  Knowledge  of  the  Ani¬ 
mal  Oeconomy  reaches ;  but  where 
that  leaves  us,  we  only  grope  in 
the  dark,  and  find  out  Remedies 
by  Chance. 

The  preceding  Example  fhews 
how  the  Method  of  curing  is  found 
out  by  the  Help  of  the  Animal  Oe¬ 
conomy  ;  now  let  us  fee  what  the 
Hiftory  of  Difeafes  can  do  without 
it.  The  firft  that  offers  itfelf,  is  a 
'Tertian  Fever,  which,  in  it’s  right 
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Shape,  is  at  firft  known  by  every 
Quack  \  and  with  all  it’s  various 
and  counterfeit  Appearances,  cannot 
deceive  any  Phyfician ;  of  fo  pecu¬ 
liar  a  Nature  it  is,  that  whatfoever 
Mafk  it  puts  on,  under  the  Shape 
of  whatfoever  Difeafe  it  conceals  it- 
folf,  and  various  furely  are  it’s  Ap¬ 
pearances,  it  is  eafily  perceived  by  a 
quick  Eye,  and  cannot  be  hid.  But 
fo  certain  a  Knowledge  of  the  Dif- 
eafo,  and  of  every  thing  that  be¬ 
longs  to  the  Diieafe,  becauie  the 
Nature  of  the  Blood,  which  is  the 
Seat  of  the  Diftemper,  is  ftill  in¬ 
volved  with  the  thickeft  Darknels, 
cannot  help  us  to  any  Indication, 
which,  if  anfwered,  will  work  a 
Cure.  Therefore,  either  the  Ani¬ 
mal  Oeconomy  mu  ft  be  acknow¬ 
ledged  to  be  neceftary  to  a  Phyft- 
cian,  or  all  the  Hiftory  of  Difeafes 
*  mull  together  with  it  be  rejected 
and  contemned,  and  if  both  are  to 
be  rejeded,  I  do  not  fee  the  Dif- 
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ference  between  a  learned  and  in¬ 
genuous  Phyfician,  and  an  ignorant 
and  lying  Quack ; .  for  when  this  is 
taken  away,  Learning  mull  be  ac¬ 
counted  ufelefs  and  perilh.  Nor 
would  there  be  any  Occafion  to 
inftrudt  Youth  in  the  Univerjities  in 
the  Knowledge  of  Difeafes,  and  the 
Explication  of  Nature,  but  their 
Time  ought  to  be  taken  up  in  col- 
le&ing  Receipts,  wherefoever  they 
could  meet  with  them.  We  owe 
the  Remedy  for  Intermitting  Fevers 
to  the  barbarous  and  ignorant  In¬ 
dians,  being  ourfelves  no  better 
{killed  in  this  Part  of  the  Oecono- 
my  than  they  ;  but  even  from  this, 
tho’  the  Empiricks  boaft  fo  much 
of  it,  and  not  without  Reafon,  it 
clearly  appears  how  vain  their  Art 
is ;  for  tho’  a  more  noble  Specific 
than  the  Bark  was  never  known, 
yet  we  are  frequently  forced,  when  u 
Intermitting  Fevers  are  complicated, 
to  call  in  to  our  Alfiftance  the 
i  ,  Know- 
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Knowledge  of  the  Animal  ©econo¬ 
my;  and  by  Bleeding,  Vomiting, 
Purging,  and  other  proper  means,  to 
render  that  Specific  ufeiul,  which 
before  was  of  no  Effedh 

If  the  Animal  Oeconomy  were  > 
perfectly  underftood,  and  the  Hi- 
ftories  of  Difeafes  exadfly  known, 
the  right  Method  of  curing  each 
Difeafe,  might  be  evidently  and 
certainly  deduced.  And  therefore, 
when  a  Difeafe  is  exactly  known, 
if  the  right  Method  of  curing  it 
cannot  be  deduced,  it  mu  ft  be  be- 
caufe  the  Animal  Oeconomy  is  not 
fufficiently  underftood.  And  from 
hence  it  follows,  that  the  larger  and 
clearer  Knowledge  any  one  has  of 
the  Animal  Oeconomy,  the  '  more 
probable  and  certain  Indications  of 
curing,  will  he  be  able  to  de¬ 
duce. 

-  c  3  The 
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The  Animal  Oeconomy  is  it 
felf  no  inconfiderable  Part  of  Natu¬ 
ral  Philofophy  ;  and  our  Bodies  are 
fo  ftrongly  influenced  by  Variety  of 
Diets,  and  fo  many  things,  from 
without,  that  indeed  the  whole  Stu¬ 
dy  of  Nature  feems  to  be  ufeful  to 
him  that  would  underftand  it.  And 
every  Difcovery  in  things  that  affed 
us,  feems  to  be  an  Improvement  of 
Phyflc.  Some  of  the  Antients  have 
indeed  left  us  very  judicious  and  ac¬ 
curate  Hiflories  of  Difeafes  ;  but 
fince  the  Difcovery  of  the  Circula¬ 
tion  of  the  Blood,  and  the  late  Im¬ 
provement  of  Natural  Philofophy  j 
our  Reafonings  upon  thefe  Hiflories, 
in  order  to  find  out  the  Seat  and 
Nature  of  the  Diftemper,  and  from 
them  to  deduce  a  right  Method  of 
curing,  and  the  whole  Pradice  of 
Phyflc,  by  an  accurate  Inquiry  into 
the  Natures  and  Seats  of  Difeafes,  ' 
by  a  mote  juft  and  concife  Method 
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of  Cure,  and  by  the  Difcovery  of 
many  Remedies,  is  greatly  refined 
and  improved. 

But  notwithftanding  the  great 
Advantages  Phyiic  has  received 
from  Natural  Philofophy  ;  it  muft 
be  owned,  that  it  has  received  no 
fmall  Detriment  from  a  wrong,  and 
too  common  Method  of  philol'o- 
phizing ;  that  is,  by  laying  down 
of  Principles,  not  drawn  from  the 
Phenomena  of  Nature,  but  uncer¬ 
tain  Fictions  of  the  Brain  ;  fuch  as 
are  the  firft  and  fecond  Elements  of 
Des  Cartes^  which  have  no  Foun¬ 
dation  in  Nature,  but  are  purely 
chimerical ;  and  yet  their  whole 
natural  Philofophy  depends  upon 
them.  If  their  reafoning  upon  fuch 
fictitious  Principles  were  juft,  we 
could  admit  it  only  as  barely  poffi- 
ble,  not  as  true,  or  fo  much  as  pro- 
..  bable.  Nor  could  we  give  our 
Affent  to  it,  till  it  was  proved  by  the 
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moft  ftrong,  moft  weighty,  and 
moft  certain  Arguments,  that  fuch 
Principles  do  really  exift  in  Nature, 
which  is  impoffible  to  be  done. 
Moft  Theories  of  Difeafes  are  built 
upon  fuch  Principles,  and  therefore 
we  never  can  have  any  Certainty, 
or  indeed  fo  much  as  a  Degree  of 
Probability,  that  the  Indications 
drawn  from  them  are  right,  or  fuch 
as,  if  anfwered,  would  cure  the  Dif- 
eaie.  If  a  Man  may  fuppofe  any 
Principles  which  are  not  evidently 
falfe,  he  may  at  the  too  common 
loofe  way  of  Reaioning,  give  a 
thou  land  Solutions  of  the  Nature 
of  every  Diftemper,  all  equally  true, 
and  all  indicating  different  Methods 
of  curing,  and  perhaps  none  at  all. 
I  ho  fine  Hypothefes  fupported  by 
flight  Reafonings,  artfully  built  up, 
and  elegantly  adorned,  may  pleaie 
the  Fancy,  and  delight  the  Curiofi- 
ty  of  a  Philolbpher,  yet  they  can  be 

no 
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no  Relief  to  a  Body  affli&ed  with 
Difeafes  or  Pain. 

It  is  unlawful  to  hazard  Mens 
Lives  upon  elegant  Reafonings,  but 
to  lave  our  Neighbours  upon  fuch 
as  are  folid ,  is  noble  and  praife- 
worthy.  Fie  that  t  rafts  to  an  Hy~ 
pothelis  which  is  barely  probable, 
runs  juft  fuch  a  Rilque  of  his  Life, 
as  he  does  of  his  Money,  who  puts 
into  a  Lottery,  where  there  is  only 
one  Chance  of  his  getting  his  Money 
again  without  Intereft,  but  many  of 
his  being  an  entire  Lofer. 

But  this  Sort  of  Philolbphy  is  not 
only  ufelefs,  but  prejudicial  alfo  to 
Phylic.  For  Pliylxcians  that  are 
fond  of  the  Productions  of  their  own 
Brains,  are  apt  to  negledt  the  Ope¬ 
rations  of  Nature ;  framing  Dileales 
to  their  Opinions,  rather  than  Opi¬ 
nions  according  to  Difeafes.  And 
from  hence  it  comes  to  pafs,  that 
moft  of  the  late  Explications  of 
Difeafes  are  only  Philofophical  Ro¬ 
mances, 
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mances,  and  contain  nothing  of  that 
diligent  Obfervation  of  Nature, 
which  gained  Hippocrates  immortal 
Honour,  and  without  which  it  is 
impollible,  that  ever  the  Art  of 
Phyfic  fhould  be  improved,  and  ar¬ 
rive  to  Perfection. 

But  fuch  is  the  Narrownefs  of  the 
Human  Intellect,  that  few  Men  are 
fitted  for  various  Studies,  or  even  for 
the  feveral  Parts  of  the  fame  Science. 
Many  have  been  very  nice  and  ex¬ 
act  in  making  Aftronomical  Obfer- 
vations,  that  have  had  but  a  very 
moderate  Skill  in  Geometry,  and 
fuch  as  have  excelled  in  Geometry, 
have  often  been  deficient  in  Aftro- 
nomy.  And  Men  either  from  a 
want  of  Integrity,  and  a  Senfe  of 
that  Truth  and  Juftice  that  is  due 
to  Mankind,  or  from  a  natural  Fond- 
nefs  of  their  own  Qualifications,  and 
an  Unwillingnefs  to  think  any  thing  . 
of  which  they  are  ignorant,  necefia- 
ry  to  the  Science  they  profefs,  have 

generally 
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generally  recommended  and  extol¬ 
led  thole  Parts  which  they  bell:  un- 
derftood  themfelves,  but  bantered 
and  decryed  thofe  they  were  left 
Ikilled  in,  tho’  not  lefs  neceflary 
and  ufeful.  Natural  Philolbphy  and 
the  Hiftories  of  Difeales  mu  ft  go 
hand  in  hand  in  the  improving  the 
Art  of  Curing  j  it  is  not  poffible  to 
make  any  ufe  of  the  laft,  without 
the  Knowledge  of  the  firft.  And 
I  may  venture  to  lay,  that  there  is 
no  Man  that  pra&ifes,  but  who  does 
it  upon  fome  Knowledge  of  the  A- 
nimal  Oeconomy,  or  fome  notions 
of  his  own,  which  are  more  or  left 
clear  according  to  his  Skill  in  Natu¬ 
ral  Philofophy.  And  for  the  Truth 
of  this,  I  appeal  to  Dr  Sydenham 's 
own  Writings,  who  by  his  philofo- 
phizing,  has  evidently  Ihewn  us 
the  Neceffity  of  that  Science,  he  lb 
*  much  decried,  and  fo  little  under- 
Hood,  He  was  undoubtedly  a  great 
Man,  and  the  World  will  always  be 
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obliged  to  him  for  his  accurate  Hi¬ 
stories  of  Difeafes ;  but  there  is  no 
Man  without  Errors,  and  where  one 
of  his  deferved  Character  falls  into 
a  Miftake,  it  does  a  great  deal  more 
hurt,  than  if  hundreds  of  others  of 
lelfer  Note  had  been  guilty  of  the 
lame. 

%  ) 

The  following  Treadles  contain 
a  few  Thoughts  about  Some  of  the 
principal  Parts  of  the  Animal  Oe- 
conomy  ;  it  was  the  Conhderation 
of  the  Ufe  of  the  V ena  Porta  which 
gave  me  the  firlt  hint  to  think,  that 
the  feveral  Humours  of  the  Body 
were  formed  by  the  Attraction  of 
the  Particles  of  the  Blood  ;  which, 
when  I  had  communicated  to  my 
Brother,  he  was  pleafed  to  fee  his 
Theorems  of  Attraction  illuftrated 
by  fo  eminent  an  Inltance,  and  fent 
me  the  Demonstration  of  the  third 
Proposition. 

S  he  firft  that  I  know  of,  who,  to 
explain  Secretion,  thought  it  necef- 

fary 
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fary  to  conlider  the  State  of  the 
Blood  at  different  diftances  from  the 
Heart,  was  the  ingenious  Dr  Cock- 
burn  ;  and  tho’  he  was  not  then 
aware  of  this  Principle  of  Attraftion ; 
yet  he  wifely  forefaw  that  different 
V  elocities  of  the  Blood  were  requi- 
fite  for  fecerning  of  different  Fluids. 

As  the  Learned  Dr  Gregory  has 
fhewn  us,  in  the  Preface  to  his  A- 
ftronomy,  that  the  Gravitation  of 
the  Heavenly  Bodies  towards  one 
another,  was  known  to  the  Antient 
Philofoph  ers ;  fo  this  Power  by 
which  the  fmall  Particles  of  Matter 
attract  one  another,  was  the  Doc¬ 
trine  of  Hippocrates ,  [a)  whole 

whole  Philofophy  is  built  upon  a 
certain  Propenjion  which  feme 
things  have  to  one  another,  where¬ 
by  they  attraSi ,  retain,  and  alter 
one  another.  From  whom  I  do  not 


(a)  Vide  Mr  Le  C/ens  Hiiloire  de  la  Medicine. 
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greatly  {b)  differ  in  my  Explication 
of  the  Power  of  Cathartic  Medicines. 
Galen  (c)  does  affert  this  Propenfion 
or  Attraction,  to  be  an  univerlal 
Power  in  Matter,  and  (d )  compares 
it  to  the  Power,  by  which  a  Load- 
ftone  draws  Iron.  And  in  his  Trea¬ 
dle  de  Purgantium  Medicamentorum 
Facilitate,  does  bitterly  inveigh 
againft  all  thofe,  who  in  Oppoli- 
tion  to  Hippocrates ,  did  affert,  that 
all  Purges,  purged  all  Humours  in¬ 
differently;  and  at  laft  concludes 
with  Hippocrates ,  that  every  purga- 

(b)  To  y6  qdppL&KQV,  okqtav  5ijsA0ii  \s  to  Gapa,  arpa- 
tov  y.iv  dyei,  o  dv  avrto)  kata  <pv<rtv  pdAis-a  «,  iv 
T6)  GCO^ATl  IviQVTvV'  WeiTA  Q  73CLAKA  lhK6i  TS  xj 
KcuQctipei.,  De  Natura  Hominis. 

(<r)  K at/  CV [J.TTVXV  ohov  6ST,  Yg  (TVppxV  TO  <T60[JLCL'  by  JJ 
$V<rt$  aTTAVTCt  TZyVlKiCS  by  dlKAiCOS  '&petT'J&,  ePul'dpl&S 

iyjsGa  Kafr  as  zkasqv  fj.opicov,  zhKei  [jXv  ttp  kavro 
%  q'ikziov  lavra*  yjji/ov.  ih^av  jj  73£p$ve h  'navr'i  7$ 
pXpei  t<w  \v  dv7co>  nAi&s  l^oy.Qol,  Natur.  Faculty 
Lib  I.  cap.  xii. 

AiS'eiKTcU  J7//3V,  ZV  Tois  73 ip l  (pVGlKcoV  frvVd[JL<cSOV 
v7roy.vr)[j.&o-tv,  »  uzv  (pier is  htAnc  u.opicov,  7 zrapai 
dvva/Atcr/  ypco/x$i'n}  zkktika  ti  r  oikziu,  by  naViKTiKYi 
t  dvr*.  Galen.  Commentar.  in  Hippocrat.  Aphorifm. 
Lib.  /  22. 

(d)  ’E^zvp&uzv  ylv  KOlVy,  73 COS  ZXVAT&l'  73C0S 
aAAcos  h  COS  Glfrilpps  V7T0  *$  lip^KAZias  AlSa,  FuyapL/Y 

lyjivns  Ia KTMriv  t o/auths  t?qiqtutq$«  Ibid.  II,  7. 
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five  Medicine,  draws  to  it’s  felf  it’s 
proper  Humour.  And  in  his  fecond 
Book  de  Naturalibus  FacultatibuSy 
he  ftrenuoufly  maintains  a  Vis  At- 
traElrix,  in  Nature  againft  Epicurus , 
AfclepiadeSy  Erajijiratusy  and  others. 
All  which  does  fufficiently  fhew, 
that  this  Attraftion  of  the  fmall  Par¬ 
ticles  of  Matter,  is  no  Innovation  in 
Philofophy,  but  was  received  of  old 
by  the  Antients,  and  by  them  tranf- 
mitted  to  us. 

The  Manner  by  which  I  do  fup- 
pofe  the  Glands  do  feparate  the  fe~ 
veral  Humours  from  the  Blood,  is 
much  the  fame  with  that  of  Dr  Mor- 
land\y  published  in  the  Philofophi- 
cal  Tranfadions.  What  I  have  faid 
in  this  Book,  concerning  the  Quan¬ 
tity  of  Blood,  is  fufficient  to  fhew 
how  little  reafon  common  Opinions 
are  fometimes  grounded  upon.  And 
.  the  Difficulty  of  the  Subject,  and 
the  new  Method  of  handling  it, 
will,  I  hope,  procure  this  ffiort  Eflay 

a  fa- 
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a  favourable  Reception.  The  The¬ 
ory  of  Mufcular  Motion  does  follow* 
fo  naturally  and  ealily  from  the 
Principle  of  Attraction,  that  one 
would  be  almoft  tempted  to  believe 
it  the  genuine  Method  of  Nature. 
The  Determination  of  the  Vis  ~Ela~ 
Jlica  was  the  Thought  of  the  learn¬ 
ed  John  Bernouli ;  but  this  way  of 
demonilrating  it,  was  communicat¬ 
ed  to  me  by  my  Brother  :  I  am  too 
fenfible  of  my  own  Inabilities,  to 
imagine  I  have  brought  thefe  things 
to  Perfection.  I  fhall  be  fufficient- 
ly  pleafed,  if  what  I  have  here  done 
(hall  far  up  Men  better  qualified  to 
make  Difcoveries  in  Nature,  or  be 
any  Afiiftance  to  them. 

Tho’  any  one  with  a  moderate 
Skill  in  the  Mathematics  may  un¬ 
derhand  thefe  Difcourfes,  yet,  with¬ 
out  that,  no  one  can  judge  of  their 
Truth,  and  Ufefulnefs,  in  explain-  • 
ing  the  Animal  Oeconomy. 

i  ■  •  '■ 


ESSAYS 


ESSArs 

» 

O  N 

SEVERAL  PARTS 

OF  THE 

Animal  ©economy. 


ESSAY  I. 


Of  the  Quantity  of  Blood  in  the  Human 

Body . 


KNOW  not  upon  what  Grounds 
Phyficians  and  Anatom  ills  have 
generally  determined  the  Quantity 
of  Blood  in  the  human  Body,  to 
be  between  fifteen  and  twenty-five 
pound  Weight.  All  that  I  can  find  is  the 
large  Quantities  of  Blood  voided  by  Perfons 
dying  of  violent  Hamorrhagies  ;  fo  that  accord - 
•  ing  to  their  feveral  Obfervations,  fome  have 

afcribed  a  greater,  and  fome  a  fmaller  Quantity  Horw  Pr 
of  Blood  to  the  Body.  Dr  Moulin  has  allotted  pf]fer 
by  much  a  fmaller  Quantity  than  any,  and  Pi 

A  gives  . 
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gives  us  the  Method  by  which  he  determin'd 
it  in  the  Philcfophical  Pranfaftions.  He  fays, 
that  in  a  Sheep,  which  alive  weigh’d  118  ib5 
he  found  by  bleeding  it  to  death,  that  it  con¬ 
tain'd  5  i  lb  of  Blood,  which  is  lefs  than  & 
part  of  the  Weight  of  the  Sheep.  That  in  a 
Lamb  weighing  30  \  lb  when  living,  there 
was  but  1 1  lb  of  Blood,  which  is  about  to 
part :  Now  upon  the  Suppofition,  that  a  Man’s 
Blood  bears  the  fame  Proportion  to  his  Weight, 
as  that  of  the  Lamb’s  (which  is  the  greateft) 
had  to  its  Weight,  it  will  follow  that  the 
Quantity  of  circulating  Blood  in  a  Man,  weigh¬ 
ing  j6o  lb  will  not  exceed  8  lb. 

Neither  Thefe  Eftimations  (tho*  widely  different 
of  thefe.  from  one  another)  are  both  made  from  the 
eways  Quantity  of  Blood  voided  at  an  open  Vejfel 
and  they  are  both  founded  upon  this  Suppo¬ 
fition,  that  almoft  all  the  Blood  in  the  Body 
runs  out  at  the  Wound  a  Suppofition  I  can 
by  no  means  allow  to  be  true,  and  which  I 
fhall  evidently  fhew  to  be  falfe.  For  fuppofe 
the  right  external  Iliack  Artery  cut  afunder,  fo 
as  that  the  Blood  may  freely  flow  out  of  the 
Wound  :  Flow  can  the  Blood  which  is  in  the 
right  Leg  below  the  Wound,  be  emptied  ?  It 
is  cut  off  from  the  reft  of  the  Blood  above, 
which  fhould  drive  it  forwards,  and  all  the 
Afliftance  it  can  have  from  collateral  Branches , 
which  communicate  with  it  can  be  but  very  lit¬ 
tle,  becaufe  they  themfelves  can  receive  but  a 
very  frnall  quantity  of  Blood,  the  Blood  run¬ 
ning  all  to  the  Wound,  where  it  finds  the  leaft 
Refiftance.  The  Arteries  in  the  Leg  can  beat 
no  longer,  becaufe  the  Pulfe  depends  upon  the 
Quantity  of  Blood  thrown  into  them  every 

Syftole 
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Syftole  of  the  Heart,  which  in  this  Cafe  is  no¬ 
thing  •,  and  thefe  being  the  only  regular  Caufes 
of  the  Motion  of  the  Blood,  the  Blood  muff 
ftagnate  in  the  Crural  Veffels.  All  that  can 
be  faid  is,  that  the  great  Arteries  will  once 
contract,  and  may  perhaps  have  fome  fmall 
Vibrations  afterwards,  by  which  they  will 
thruft  the  Blood  into  the  capillary  Veffels,  and 
their  convulfive  Motions  will  fqueeze  the  Blood 
forwards  in  the  Veins  *,  but  when  an  Animal 
once  falls  into  Convulfions  by  bleeding,  it  can 
bleed  but  little  afterwards,  the  Motion  of  the 
Heart  ceafing  ;  befides  we  know,  that  neither 
all  Animals,  nor  all  Parts  of  an  Animal  are 
convuls’d  upon  bleeding  to  death  :  and  tho’  the 
great  Arteries  may  contrad,  yet  this  Con- 
tradion  muff  be  very  languid  in  the  fmall 
Arteries,  which  being  innumerable,  the  great- 
eft  part  of  the  Blood  will  be  lodg’d  in  them, 
there  being  nothing  to  drive  it  out  of  their 
contorted  Channels,  but  it  muft  ftill  remain  in 
them,  as  likewife  in  the  Fibres  of  the  Mufdes, 
which  appear  of  a  red  Colour,  only  upon  the 
Account  of  the  Blood  contain'd  within  them, 
their  Subftance  being  naturally  white.  Again, 
tho9  the  right  and  left  Iliack  Arteries  do  in 
the  natural  State  receive  an  equal  quantity  of 
Blood  ;  yet  v/hen  a  Wound  is  made  in  the 
Right,  thro’  which  the  Blood  has  an  eafy 
Paffage,  this  muft  receive  much  the  greatefc 
part  of  the  Blood  which  conies  down  the 
#  Aorta,  and  confequently  the  Circulation  of  the 
Blood  muft  be  very  (low  in  the  left  Leg,  and 
no  more  Blood  can  come  from  it,  than  what 
is  thruft  out  meerly  by  the  Motion  of  the  Body, 
or  what  flows  naturally  of  it  £ elf  in  the  ftrait 
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and  large  Veflels,  as  Fluids  will  do  to  come 
to  an  Equilibrium  •,  for  the  fame  Reafon  the 
afcending  Trunk  or  Branches  of  the  Aorta  can 
receive  but  a  fmall  quantity  of  Blood,  and 
therefore  the  Pulle  in  the  Arteries  of  the  Brain 
mult  be  very  languid  or  none  at  all,  upon 
which  account  the  Motion  of  the  Spirits  mull 
ceafe,  and  confequently  that  of  the  Heart. 
When  the  Aorta  begins  to  be  empty  (which 
mult  quickly  happen  when  the  Blood  runs  out 
at  a  Wound  of  a  large  Artery)  then  the  Blood 
having  little  or  no  Refiltance,  will  flow  eafily 
into  the  empty  Veffel,  and  a  very  fmall  Quan¬ 
tity  of  it  will  enter  the  Orifices  of  the  Coro¬ 
nary  Arteries  of  the  Heart,  the  Valves  cover¬ 
ing  them,  and  confequently  the  Motion  of  the 
Heart  mult  ceafe  for  want  of  Blood. 

It  is  for  thefe  two  lafb  Reafons,  that  the 
great  eft  larger  the  Veflels  are  that  are  wounded,  the 

Effufon  fooner  the  Animal  dies ;  and  if  the  Aorta  it 
of  Blood  jgjf  was  cut  afunder,  there  would  be  a  fmaller 
nt°helargef  Effufion  of  Blood  from  it,  than  from  a  fmaller 
Veffel. "  Artery  :  For  fince  it  is  the  Blood  in  the  Aorta 
that  thrufts  forward  the  Blood  in  the  Veins, 
and  makes  it  pafs  from  the  Vena  Cava  into  the 
right  Auricle  of  the  Heart  ;  it  is  plain,  that 
when  the  Blood  in  the  Aorta  is  intercepted, 
the  Blood  will  be  no  longer  driven  thro’  the 
Veins,  but  will  ftagnate  in  them,  no  more  of 
it  coming  to  the  Heart,  than  what  by  reafon 
of  the  Fulnefs  of  the  Veins  flows  into  it,  and 
confequently  the  Heart  throwing  but  a  fmall 
Quantity  of  it  into  the  Aorta ,  the  Circulation 
will  be  quickly  ftopt,  both  in  the  afcending 
and  defending  Trunks,  and  there  will  be  no 
greater  Eflfufion  of  Blood  than  what  can  be 
2  contain’d 
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contain’d  in  the  great  Artery  which  holds  hut 
little.  Wherefoever  the  Wound  is  made,  fo 
long  will  the  Animal  live  as  the  great  Artery 
keeps  full,  but  whenever  that  begins  to  empty, 
the  Blood  in  all  its  Branches  rnufl  Hop,  and 
confequently  the  Animal  mull  die. 

The  Veffels  of  the  Animal  Body  are  not  Toe 
meer  unadive  Tubes  ;  but  as  they  may  be  greateft. 
gradually  dilated,  fo  they  can  gradually  con- 
trad  again  ;  and  as  they  cannot  luffer  any  vio-  fr°0°vl  the 
lent  and  hidden  Stretching  without  breaking,  fmalkji 
fo  neither  can  they  immediately  contrad  upon  Vejfeh, 
any  hidden  Evacuation.  And  therefore  when 
any  great  Artery  is  wounded,  the  Animal  dies 
after  a  few  Pulfations  of  the  Heart,  the  great 
Artery  being  immediately  emptied  :  But  when 
a  fmall  Artery  at  a  great  diftance  from  the 
Heart  continues  bleeding  flowly,  all  the  Veffels 
throughout  the  whole  Body  gradually  contrad, 
fo  that  after  many  Pounds  are  evacuated,  they 
may  be  as  full  as  they  were  at  firft,  and  con- 
quently  the  Animal  not  fo  much  as  faint,  the 
Veffels  in  the  Brain  being  hill  kept  full,  and 
the  Spirits  driven  forwards  in  the  Nerves  ;  nor 
can  the  Animal  die  till  fuch  time  as  the  Veffels 
contrad  no  more.  It  is  for  this  Reafon  that 
we  have  no  Obfervations,  which  give  account 
of  fuch  large  Effufions  of  Blood  at  Wounds  of 
the  great  Arteries,  as  we  have  from  the  fmall 
Veffels  of  the  Nofe,  and  from  the  Heemorrhoi - 
des  and  therefore  Dr  Moulin's  Determi¬ 
nation  of  the  Quantity  of  the  whole  Mafs  of 
Blood,  which  is  calculated  from  the  Quantity 
voided  at  the  Carotide  and  Jugular  Veffels,  is 
much  lefs  than  what  others  from  the  Obfer- 
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vation  of  Hamorrhagies  of  fmali  Veffels  have 
determined  it  to  be. 

This  Contractive  or  Elaftick  Power  of  the 
Veffels  is  not  equal  in  all  Bodies  ;  for  in  fome 
it  is  greatly  diminiflfld  by  the  Vifcidity  of  the 
Blood,  and  the  ObftruCtion  in  the  Fibres  and 
Capillary  Veffels  and  therefore  fome  Men 
may  die  of  a  much  Ids  efrufion  of  Blood  than 
others,  who  perhaps  may  have  a  lefs  Quantity 
of  Blood.  It  is  for  the  fame  Reafon  that  fome 
Perfons  faint  upon  opening  a  Vein  of  the  Arm, 
whilft  others  do  not.  If  this  Elaftick  Power 
of  the  Veffels  is  ftrong  and  great,  then  as  the 
Blood  is  let  out,  the  Arteries  of  the  Pia  Mater 
contract,  and  are  kept  full  as  well  as  the  Coro¬ 
nary  Veffels  of  the  Heart,  and  confequently 
there  is  neither  Blood  nor  Spirits  wanting  for 
performing  the  Motion  of  the  Heart ;  but  it 
happens  juft  otherwife,  where  this  Elaftick 
Tone  of  the  Veffels  is  wanting,  that  is,  to 
fiich  as  have  a  foft  and  loofe  Flcih,  a  lax  and 
cacheCtick  habit  of  Body  ;  and  therefore  when 
they  require  bleeding,  it  is  convenient  to  hop 
.the  Blood  at  fmali  intervals,  to  give  the  Veffels 
time  to  contraCI,  before  the  full  Quantity  that 
is  dehgn’d  be  drawn  off ;  and  if  they  are  ready 
to  faint,  the  furprizing  them,  by  throwing 
cold  Water  in  the  Face,  to  caufe  a  hidden 
Contraction,  and  the  putting  of  them  into  an 
horizontal  Pofture,  that  the  Veffels  of  the 
Brain  may  fill,  and  the  Blood  from  all  the 
depending  Parts,  have  a  more  eafy  Reflux, 
does  prevent  it.  It  is  the  want  of  the  fame 
Energy  of  the  Veffels  that  caufes  fome  to  faint 
upon  any  hidden  Evacuation  by  Urine,  Stool, 
or  any  other  ways. 
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That  this  is  the  true  Reafon  of  fainting  upon  A 
any  fudden  or  violent  Evacuation,  and  not  °J thls 
the  drawing  off  of  the  Spirits  (as  is  generally  ^an° 
faid)  appears  not  only  from  this,  that  fuch  as 
faint  upon  bleeding  at  the  Arm,  do  not  faint 
upon  Cupping,  tho’  the  fame,  or  a  greater 
Quantity  of  Blood  be  drawn  off  this  way,  but 
likewife  from  the  fainting  of  Perfons  tapped 
for  an  Afcites ,  if  it  happens,  that  too  great  a 
Quantity  of  the  Waters  is  drawn  off  at  once. 

None  can  fuppofe  that  the  Spirits,  which  are 
in  the  extravafated  Lympha ,  have  an  immediate 
Influence  upon  the  Nerves  and  Heart,  that 
their  Subftradlion  fhould  prefently  drain  the 
Nerves  of  Spirits  *,  nor  can  any  think,  that 
the  Spirits  are  fo  quickly  fpent,  as  immediately 
to  fuffer  upon  the  account  of  the  want  of  a 
Supply  from  an  extravafated  Fluid :  but  the 
Cafe  is  this  ;  In  an  Afcites ,  the  defending 
Trunk  of  the  Aorta ,  and  all  its  Branches  being 
confiderabiy  compreffed,  the  Blood  muff  ne- 
ceflarily  dilate  the  afending  Branches  beyond 
their  natural  Bignefs  ;  but,  when  the  Waters 
are  let  out  to  any  conflderable  Quantity  at  a 
time,  the  Blood  has  a  more  free  Paflage  into 
the  defending  Trunk,  the  Sum  of  the  Cavities 
of  both  Arteries  is  augmented,  and  the  Quantity 
of  Blood  thrown  out,  every  Syftole  not  being 
greater,  the  Arteries  cannot  be  fo  much  dilated, 
and  confequently  the  Pulfe  becomes  fmall  and 
weak,  and  the  Spirits  therefore  are  but  flowly 
propelled  thro9  the  Nerves,  the  Blood  flows 
but  in  a  fmall  Quantity  into  the  Coronary 
Veffels  of  the  Heart,  and  confequently  a 
Syncope  muff  enfue,  till  the  V eflels  can  recover 
their  Tone,  and  the  Blood  in  all  the  Arte- 
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ries  comes  to  an  Equilibrium ,  and  therefore 
it  is  neceflary  to  rarify  the  Blood,  and  roufe 
the  languid  Motion  of  the  Spirits  by  a  Cordial  i 
or  to  comprefs  the  defcending  Trunk  of  the 
great  Artery  by  compreffmg  the  Abdomen ,  as 
has  been  fuccefsfully  tryed  by  the  learned 
Dr  Mead . 

That  the  Compreflion  of  the  defcending 
Artery  mull  throw  a  greater  Quantity  into  the 
afcending  Branches  is  demonflration,  and  that 
this  Quantity  is  confiderable,  and  does  affedfr. 
the  whole  Machine,  is  evident  from  the  Flulh- 
ing  and  Head-ach  which  fome  feel  after  a 
plentiful  Meal,  when  the  Stomach  and  Guts 
being  loaded,  prefs  upon  the  defcending  Trunk, 
and  contract  its  Cavity,  which  are  the  Caufes 
why  a  greater  Quantity  of  Blood  paffes  into  the 
afcending  Trunks ,  on  the  contrary,  if  the 
Cavity  of  the  defcending  Trunk  fhould  be  di¬ 
lated,  there  will  be  a  lefs  Quantity  of  Blood 
thrown  into  the  afcending  Trunks,  and  confe- 
quently  the  Effedts  on  the  Animal  Body  muft 
be  at  leaf!:  as  fenfible. 

This  confradtive  Power  of  the  Veffels  ought 
to  be  duly  confider’d  before  the  leaft  Quantity 
of  Blood  be  drawn,  in  moft  acute,  as  well  as 
chronick  Difeafes  ;  for  I  could  eafily  fliew  how 
it  may  be  loft  to  a  great  Degree,  in  a  few 
Hours.  And  in  no  Cafe  whatfoever  is  the  draw- 
^he{t,eat  ing  off  a  large  Quantity  of  Blood  at  a  time 
RifyuTin  jtiftifiable,  fince  it  may  be  done  more  fafeiy. 
Bleeding,  and  to  as  good  Purpofe  at  fmall  Intervals.  It  is 
and  the  evident  from  the  following  Theory  of  Secretions ,  * 
uncer~  that  both  the  Quantity  and  the  Quality  of  the 
TtTcofre-  Secretions  may  be  alter’d  by  Bloodletting,  and 
fm&b  therefore  when  the  Blood  is  upon  a  Ferment, 

and. 
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and  generates  new  Cohefions,  of  whofe  Nature 
we  are  ignorant,  it  is  a  Rifque,  which  without 
evident  and  cogent  Reafons  ought  not  to  be 
run.  But  to  return. 

If  we  give  any  Credit  to  the  Obfervations 
of  Phyficians,  we  muft  believe  the  Quantity 
of  Blood  in  the  Human  Body  to  be  above  25 
pound  Weight,  (a)  Rulandus  tells  us,  that  he 
cured  one  of  a  bleeding  at  the  Nofe,  after  he 
had  bled  in  one  Day  about  Ten  pound  Weight. 
(b)  Petrus  Borellus  obferves,  that  a  full  bodied 
jovial  Taylor  loft  Ten  pounds  of  Blood  by 
the  Hdemorrhoides ,  and  that  he  cured  him  with 
the  Syrup  of  dried  Rofes.  (c)  Schenckius  quotes 
Montanus  for  one  that  voided  two  pounds  and 
more  of  Blood,  by  the  Piles,  every  Day  for 
forty-five  Days  together,  and  was  afterwards 
cured,  (d)  ' Bartholin  fays,  that  he  faw  one 
vomit  fixteen  Pound  of  Blood  without  the 
leaft  ill  Confequ ence.  And  he  takes  Notice 
of  one  who  bled  forty-eight  pound  in  three 
Days  by  the  Nofe,  from  And.  Argolus . 
(e)  Schenckius  has  feveral  Obfervations  of  pro- 
fufe  Htemorrhagies  of  the  Nofe.  He  mentions 
a  Nun  of  a  thin  Habit  of  Body,  who,  by 
bleeding  at  the  Nofe,  fpitting  of  Blood,  and 
with  Urine,  voided  eighteen  pound  of  Blood 
fhe  was  cured  by  one  Drachm  of  Philonium 
Perficum .  Brafavolus  cured  a  Lady  of  a  bleed¬ 
ing  at  the  Nofe  ;  the  Blood  which  h£  weighed, 
befides  what  fell  upon  the  Ground,  Linnen, 
and  Cloaths,  was  eighteen  pound.  Marcellus 


A  greater 
Quantity 
of  Blood 
■prqmed 
from  the 
Ob  forma¬ 
tions  of 
Phyficians* 


(a)  Rulandus,  Curat.  57.  Cent.  x.  (b)  Cent.  iv. 
Obf.  Iviii.  (0  Lib.  tert.  Obf.  clx.  (d)  Cap.  de 
Corde.  {e)  Lib,  de  Cajpite  Obf.  cccxxxiii. 
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Bonatus  recovered  one  of  a  bleeding  at  the 
Nofe,  who  in  two  Nights  and  one  Day,  bled 
above  twenty  pound  Weight,  as  he  found  by 
weighing  it.  And  at  laft  he  tells  us  of  one, 
who,  in  fix  Days,  bled  forty  pound  at  the 
Nofe.  In  the  Aft  a  Eruditorum  Lip/i^e^  for  the 
Year  j  688,  we  have  an  Account  of  a  young 
Man  about  twenty-five  Years  of  Age,  of  a 
thin  Habit  of  Body,  and  a  bilious  Conftitu- 
tion,  who  after  various  paffions  of  his  Mind, 
bled  at  his  Nofe,  in  ten  Days  time,  feventy- 
five  pound  of  Blood,  and  was  afterwards  re- 
ftored  to  a  better  health  than  he  had  be¬ 
fore. 

Now  if  the  Quantity  of  Blood  in  the  Hu¬ 
man  Body  was  not  confiderably  greater  than 
its  common  Eftimate,  thefe  Perfons  could  never 
have  furvived  fuch  profufe  Effiufions  of  their 
Blood.  All  of  them  bled  more  than  Dr  Mou¬ 
lin  reckons  to  be  in  the  Body,  and  many  of 
them  more,  and  almoit  double  of  the  largeffc 
Quantity,  which  is  allowed  of  by  any :  fo 
that  either  we  mult  deny  thefe  Matters  of  Fadt, 
or  we  mull  own,  that  our  higheft  Eflimates  of 
the  Blood  fall  much  fhort  of  the  true  Quan¬ 
tity.  Without  doubt.  Men  differ  in  the 
Quantities  of  their  Blood,  as  well  as  in  the 
Weight  of  their  Bodies :  But  none  of  thefe 
above-mentioned  are  noted  to  have  been  of  a 
full  Habit  of  Body,  except  Borellus9 s  T  aylor 
and  it  is  particularly  faid  of  the  Nun  in  Sckenc -  t 
kiusy  that  Hie  was  a  fpare  and  thin  Woman,  1 
and  that  her  bleeding  could  not  proceed  from  < 
a  Plethora . 
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That  the  Quantity  of  Blood  is  confidently 
larger  than  the  common  Computation ,  will,  I 
think,  appear  if  we  confider  the  Quantity  of 
I  our  daily  Evacuations,  which  in  a  fettled  State 
j  of  Health,  when  the  Body  is  every  Day  of 
:  the  fame  Weight,  is  the  fame  in  Quantity 
with  our  Food.  Let  us  therefore  fuppofe  that 
■  we  eat  and  drink  four  pounds  every  Day  to 
:  fupply  our  daily:  wafting,  that  the  Body  may 
|  continue  of  the  fame  "Weight.  This  Aliment 
i  equally  mixing  with  the  Blood,  and  being  aft 
i  fim dated  to  it,  will  with  it  be  fecerned  in  the 
|  Glands,  fo  that  both  old  and  new  will  go  off 
5  together  I  {hall  at  firft  fuppofe  in  proportion 
j  to  their  Quantities.  Now  in  this  Cafe,  1 
would  know  how  much  of  the  old  Blood  re- 
f  mains  in  the  Body  after  any  certain  fpace  of 
;  time.  This  Queftion  is  the  fame  as  if  you 
I  would  fuppofe  a  Veffel  of  Wine  holding  200 
[  quarts,  and  that  out  of  it  were  drawn  four 

I  quarts  every  Day,  and  conftantly  filled  up  a- 
gain  with  Water,  ghjaritur^  How  much  Wine 
will  remain  in  the  Veffel  at  the  end  of  any 
number  of  Days  ? 


Let  A  BCD  reprefent 
the  Veffel  at  firft  full  of  -A. 

Wine,  and  then  let  the 
Quantity  AEFD  be  drawn 
out,  then  the  firft  Quan-  g 
tity  of  Wine  will  be  to 
the  WTine  that  remains,  as  the  Veffel  AC  is  to 
EC,  that  is  as  DC  to  FC  ;  fo  that  if  the  lane 

G  reprefent  the  firft  Quantity  of  Wine,  and  if 

G  ; 
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G  :  H  : :  C D  :  C  F,  H  will 
reprefent  the  remaining 

Wine  after  the  firft  draw¬ 
ing.  And  feeing  the  Vef- 
fel  is  fuppofed  to  be  filled 
op  again  with  Water,  and 
both  Wine  and  Water  e- 
qually  mixed  together ;  the  K 

Quantity  of  Wine  that  H 

is  drawn  off  the  fecond  g 

Time,  will  be  as  the  Quantity  of  Liquor 
that  is  drawn  off  ^  and  the  Quantity  of 
Wine  that  remains,  wiljl  be  as  the  Quantity  of 
the  remaining  Liquor,  that  is  as  CF  ;  or  the 
Wine  that  remains  after  the  firft  drawing  will 
be  to  the  Wine  that  remains  after  the  fecond 
drawing,  as  DC  to  CF.  And  ifH:K:: 

CD  :  CF,  then  K  will  reprefent  the  Wine  re¬ 
maining  after  the  fecond  drawing,  and  G,  H, 
K,  will  be  continual  proportionals.  After  the 
fame  manner  if  K  :  L  :  :  CD  :  CF,  L  will  re¬ 
prefent  the  Wine  remaining  after  the  third 
drawing,  and  the  Quantities  which  fhew  what 
remains  after  each  drawing,  are  the  terms  of  a 
feries  of  Geometrical  Proportionals. 

Now  let  us  fuppofe  the  Quantity  of  Blood 
in  the  Body  to  be  only  20  }b  then  we  have  a 
feries  of  Geometrical  Proportionals,  whofe 
common  ratio  is  20  to  16,  or  10  to  8.  If 
therefore  we  take  the  firft  term  to  be  1,  the 
fecond  will  be  1.25.  whofe  Log.  0.0969100 
multiplied  by  30  (the  number  of  Days  in  a 
Month)  is  2.9073000,  which  fubftradled  from 
the  Log.  of  20  (the  number  of  pounds  of  the 
Blood)  viz.  1. 30 1 0300,  gives  the  Log.  of  the 
thirtieth  term  8.3937 300,  to  which  the  num¬ 
ber 
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\  her  anfwering  in  the  Tables  is  0.0247587,  and 
therefore  after  thirty  Days  the  Quantity  of 
[  old  Blood  remaining  in  the  Body  will  be  the 
0.024758  part  of  a  Pound,  which  is  a  little 
more  than  three  Drachms.  T  his  is  a  quicker 

I  change  of  Blood  than  I  believe  ever  entred  in¬ 
to  the  imagination  of  any  Man  ;  and  I  am 
apt  to  think  that  every  one  who  reads  it, 
will  readily  fave  me  the  trouble  of  difproving 
what  at  firft  fight  is  altogether  incredible.  If 
:  therefore  our  Evacuations  are  only  from  the 
Blood,  the  Quantity  of  the  Blood  muff  be 
much  more  than  20  lb  But  thofe  who  affert 
|  that  the  Blood  is  20  lb  only,  will,  I  fuppofe, 
i  fay  that  the  great  Quantity  of  our  Evacuations 

I  comes  from  the  decaying  and  wafting  of  the 
folid  Parts.  Let  us  therefore  fuppofe  that  a 
Body  which  contains  20  lb  of  Blood  weighs 
160  lb  we  will  examine  how  much  of  the 
old  Body  muft  remain  at  the  Year’s  end.  If 
we  wafte  every  Day  four  Pounds,  the  ratio  of 
the  terms  will  be  160  to  156,  or  80  to  y$» 

If  therefore  the  difference  of  their  Log.  be 
taken  and  multiplied  by  365,  the  Days  of  a 
Year,  and  the  Produd  fubftraded  from  the^ 
j  Log.  of  1 60,  there  will  remain  the  Log.  of 
i  the  365th  term  of  the  feries,  which  Ihews  the 
\  Quantity  of  the  old  Body  remaining,  and  it 
3  amounts  to  three  Drachms.  Nov/  can  any  one 
1  believe  that  our  Flelh  and  folid  Parts  change 
1  almoft  all  every  Year  ?  And  yet  even  in  this 
>  Cafe  there  will  not  remain  at  the  Year’s  end 
f  twenty  Grains  of  the  old  Stock  of  Blood. 

There  is  one  thing  farther  to  be  conlidered 
before  this  Argument  can  be  faid  perfectly  to 
conclude,  and  that  is,  whether  or  no  this  great 

Evacuation 
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Evacuation  may  not  proceed  from  our  Ali¬ 
ment  it  felf.  I  own  I  do  think  that  it  does  in 
a  great  meafure,  and  I  am  willing  to  make 
any  reafonable  allowances  for  it,  and  then  let 
us  fee  what  the  Confequences  will  be.  I  fhall 
therefore  fuppofe  that  of  the  4  lb  which  we 
eat  and  drink,  3  lb  goes  off  immediately, 
that  is,  the  fame  Day  ♦,  and  then  the  Cafe  is 
the  fame  as  if  our  fuftenance  weighed  only  one 
Pound,  and  our  Evacuations  were  of  the  fame 
Weight.  Now  if  upon  this  fuppofition  we 
enquire  how  much  of  the  old  Stock  of  Flefh 
and  Blood  remains  at  the  Year’s  end  ?  The  An- 
fwer  will  belittle  above  16  lb  of  which  two 
Pound  is  Blood,  if  that  was  at  firft  only  20  lb 
and  1261b  of  folid  Flefh  muff  have  wafted 
in  twelve  Months  time,  which  it  is  hard  for 
common  Senfe  to  believe. 

But  if  we  pufh  this  Confideration  of  the 
greateft  Part  of  our  Aliment  being  excremen- 
titious  a  little  farther,  we  fhall  find  our  Argu¬ 
ment  ftill  ftronger.  For  let  us  fuppofe  that  i 
Part  of  it  only  is  fit  to  be  aftimilated  into 
Flefh  and  Blood,  and  undoubtedly  confidering 
our  Food  is  partly  made  up  of  the  Parts  of 
Animal  Bodies,  and  partly  of  Vegetables, 
which  are  compofed  of  Tubes  analogous  to 
thofe  of  the  Animal  Body,  it  muft  be  granted 
to  be  a  very  fair  allowance.  And  indeed  it 
can  hardly  be  imagined  that  Nature,  in  pro¬ 
viding  us  with  a  proper  Aliment,  fhould  bur-  j 
then  our  Stomach,  Digeftion,  and  Blood,  with 
7  Parts  in  8,  of  what  was  only  fit  for  Excre¬ 
ment.  However,  I  fhall  fuppofe  that  only  % 

}b  of  what  we  eat  and  drink  in  a  Day  is  fit  to 
be  converted  into  good  Blood.  This  half 

Pound 
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pound  of  frefh  and  good  Blood  thus  purified 
from  all  excrementitious  Particles,  muft  ne- 

Iceffarily  be  fit  for  all  the  ufes  of  the  animal 
Body,  and  when  converted  into  Flefh,  muft 
remain  good  and  found,  without  decaying,  as 
long  as  any  Parts  can  do.  Thus  thofe  Parts 
A  which  have  been  longeft  in  the  Body  will  decay 
and  wafte  firft,  and  thofe  which  were  laft  added 
will  remain  the  longeft.  If  therefore  the  Body 
c  continues  of  the  fame  Weight,  there  muft  go 
t  off  half  a  Pound  of  the  old  Body  to  make  way 
i  for  the  half  pound  of  good  nutritious  Blood 
added  every  day,  and  fo  in  lefs  than  a  year  the 
if  whole  Body  muft  be  changed.  Thus  I  have 
:  confidered  the  feveral  fources  which  can  be 
r  fuppofed  to  fupply  our  daily  Evacuations,  and 
do  find  that  upon  fuppofition  that  the  Quantity 
c  of  Blood  in  the  Body  is  no  more  than  20  ife. 

1  that  the  Confequences  are  fuch  as  are  beyond 
.  all  Credit ;  for  can  any  man  believe  that  either 
,  almoft  all  the  Blood  changes  every  month,  or 
/  all  the  folid  Parts  of  the  Body  every  year  ?  and 
yet  thefe  are  the  Cenfequences  of  fuppofing  the 
3  Quantity  of  Blood  to  be  but  20  ib  Weight. 
It  does  indeed  neceffarily  follow  from  the  fore¬ 
going  reafonings  that  the  Body  changes  much 
3  oftner  than  was  commonly  thought.  The 
#  vulgar  Opinion  gave  7  years  to  complete  a 
3  thorough  Change  of  the  Body  ;  but  for  any 
1  reafon  alledg’d  it  might  as  well  have  requir’d 
;  70.  Now  it  appears  that  the  Change  is  almoft 
I  yearly,  nor  is  there  any  thing  incredible  in 
3  this,  if  we  fuppofe  that  the  Bulk  of  the  Body 
[  is  Blood,  and  that  the  folid  Parts,  make  up 
I  but  a  very  fmall  Part  of  it ;  and  that  thefe 
t  folid  Parts,  how  great  or  little  foe ver  they  are, 
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feldom  if  ever  change,  fome  Reafons  incline: 
me  to  believe. 

For  firft,  the  Scars  of  the  Cuts  which  Chil¬ 
dren  receive  in  their  Fingers  and  Faces  never 
wear  out  when  then  they  are  old.  The  Marks 
>  of  the  Lance  in  bleeding  always  remain  in  the 
Arm,  as  do  likewife  the  Incifions  made  by 
cupping.  The  Pits  and  Seams  of  the  Small 
Pox  in  a  Child  of  a  year  old,  fpoil  the  Beauty 
of  the  Face  at  fifteen,  and  add  to  the  Wrinkles 
of  old  Age.  Nay  all  thefe  Marks  and  Scars,  in- 
ilead  of  wearing  out,  as  the  Skin  extends* 
are  every  way  extended  with  it  j  and  a  Scar 
which  in  a  Child  was  not  half  an  inch  long* 
comes  to  be  above  an  inch  when  the  Perfon  is 
at  full  growth  *,  and  as  it  ilretches  in  length  fo 
it  does  in  width  proportionably.  Now  if  the 
folid  parts  of  the  Body  were  continually  walling 
and  changing,  thefe  Cicatrices  would  daily 
grow  lefs  and  lefs,  and  at  laft  totally  dis¬ 
appear  ;  new  Particles  filling  up  the  place  of 
the  wounded  ones  as  they  decayed  ;  but  we.  • 
find  it  quite  otherwife,  and  therefore  the  Parts 
in  which  thefe  Wounds  wTere  made  always  re¬ 
main  the  fame. 

Another  Argument  to  prove  that  the  folid 
Parts  of  the  Body  are  always  the  fame,  may 
be  drawn  from  the  Spots  and  Stains  which  are 
made  in  the  Skin  by  Gun -powder,  and  other 
Mixtures,  fuch  as  are  ufed  in  llamping  the 
Skin  at  Jerufalem ,  or  as  fome  Indians  ufe  in  1 
painting  of  their  Bodies,  and  fome  amonglt 
our  felves  to  make  Spots  in  their  Hands.  Fon 
if  the  folid  Parts  which  are  tinged  with  thefe 
Mixtures  walled  and  decayed,  the  colouring 
would  with  them  likewife  decay.  The  new 
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Particles  which  are  fuppofed  to  come  in  the 
room  of  the  old  decaying  ones,  tho’  they  may 
have  the  fame  Figure  and  Dimenfions  with 
thofe  whofe  places  they  fill  up,  yet  they  cannot 
he  fuppofed  to  have  the  fame  artificial  Tinc¬ 
ture:  But  thefe  Stains  generally  remain  for 
ever  ;  and  therefore  the  Parts  fo  flained,  are  al¬ 
ways  the  fame  without  changing.  From  all 
which  it  follows,  that  our  Bodies  change  much 
oftner  than  was  ever  imagined ;  that  this 
Change  is  not  of  the  folid  Parts  of  the  Body* 
but  of  the  Blood  ;  and  that  the  Quantity  of 
Blood  mufl  be  vaftly  greater  than  the  common 
Computation  makes  it  to  be.  If  it  fhould  be 
objected  to  this  quick  Change,  that  we  fome- 

I  times  find  it  very  hard,  after  many  years  Ap¬ 
plication  to  correct  and  amend  a  vicious  Crafts  of 
the  Blood  ;  the  Anfwer  is  eafy,  that  as  the  new* 
Juices  mix  with  the  old,  they  are  affimilated 
into  the  fame  nature  with  the  old,  and  are  taint¬ 
ed  with  its  Qualities.  A  little  Ferment  will  afa 
fed:  a  great  Mafs  of  Fluids ;  and  from  thence  it 
comes,  that  in  fome  chronic  Diffempers,  in 
which  the  Blood  is  apt  to  breed  the  fame  vicious 
fort  of  Humour,  after  a  long  and  judicious  Re¬ 
gimen  carefully  obferved,  when  the  Blood  is 
purified,  and  the  Body  reduced  to  a  good  State 
of  Health  ;  yet  if  the  Quantity  of  a  Grain  re¬ 
main  of  the  noxious  Humour,  that  fmall 
Quantity  will  in  procefs  of  time  taint  the 
whole  Humours  in  the  Body,  and  the  Di- 
flemper  return  as  bad  as  before.  Now  tho* 
•  the  old  Stock  of  Blood  (as  has  been  fhewn) 
daily  leffens,  yet  it  never  can  be  totally  purged 
out  of  the  Body  ;  for  being  equally  mixed  and 
diluted  with  the  new  Blood,  fome  of  it  mufl 
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always  remain,  whilft  there  is  any  of  the  other. 
And  from  thence  proceeds  the  Difficulty  of 
re&ifying  fome  bad  Conftitutions,  the  fame 
humour  will  Hill  be  growing  upon  you,  re¬ 
duce  it  never  fo  low,  unlefs  it  is  totally  era¬ 
dicated  ;  and  that  it  never  can  be  totally  eradi¬ 
cated  by  all  or  any  one  fort  of  Evacuation,  is 
likewife  evident  from  what  has  been  faid.  In¬ 
deed  Salivating,  or  proper  Purges  adapted  to 
the  nature  of  the  Humour,  when  the  Blood 
overflows  with  it,  may  at  firft  be  abfolutely 
neceffary,  and  cut  off  a  great  deal  of  labour ; 
but  then  as  the  Humour  grows  lefs,  every 
Day’s  Evacuation  carries  off  lefs  and  lefs,  and 
can  never  poffibiy  draw  all  off  If  therefore, 
we  would  complete  the  Cure,  the  Patient 
muff  continue  a  long  time  in  the  ufe  of  altera¬ 
tive  Medicines,  that  the  Nature  of  that  Humour 
may  be  changed  which  could  not  be  carried  off 
Having  therefore  fufficiently  proved  that  the 
Quantity  of  Blood  in  the  Human  Body,  muff 
be  much  greater  than  the  common  Eftimation  : 
I  (hall  in  the  next  place  endeavour  to  fhew  how 

What  is  much  at  leaft  it  is. 

here  meant  By  Blood  I  underftand  not  only  the  Fluid  in 

hy  Blood .  t}ie  yeins  and  Arteries,  but  likewife  that  in  the 
Lymphedu&s,  Nerves,  or  any  other  Veffel  of 
the  Body,  becaufe  they  are  all  Parts  of  tho 
Blood,  Separated  from  it  by  the  force  of  the 
Heart,  and  many  of  them  by  the  fame  force 
return  to  it  again  \  and  therefore,  when  I 
fpeak  of  the  Quantity  of  Blood  in  the  Body, 
I  would  be  underftood  to  mean  the  Quantity 
of  circulating  Fluids,  of  what  kind  foever 
they  be  :  At  other  times  I  ihali  life  the  Word 
in  its  common  Signification*  * 
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I  fuppofe  die  whole  Body  is  nothing  but  The  whole 
Tubes  or  VefTeis  full  of  Blood  or  Liquors  Te-  Body  made 
parated  from  it.  This  is  now  agreed  on  by  f 
all  who  underiband  the  Fabric  of  the  Body,  an  m  H 
and  is  evident  from  nice  Mercurial  Injections  of 
the  VefTeis,  and  may  be  plainly  Teen  by  Mi- 
crofcopes.  Leeuwenhoeck  fays,  that  there  Teem¬ 
ed  to  be  above  10000  Blood-veffels  in  the  fpace 
of  %  of  an  Inch  fquare.  You  cannot  prick 
your  Finger  with  the  fineft  Needle,  but  it 
wounds  a  Blood- veffel.  The  Fibres  of  the 
Mufcles  ( which  make  by  far  the  greateft  part 
of  the  Body)  are  full  of  Blood,  and  the  Fibres 
of  the  Bones,  are  not  without  their  Fluid,  as  I 
fhall  fhew  afterwards. 

I  therefore  confider  the  VefTeis  full  of  Fluids,  The  Pro* 
as  fo  many  folid  Cylinders,  and  the  Coats  of  Pori'lon  of 
the  VefTeis,  as  fo  many  concave  Cylinders  of 
the  fame  height,  whofe  proportion  to  one jg/s_  J ^ 
another  may  be  thus  de¬ 
termined.  Let  ABGH 
reprefent  the  circular  Sec¬ 
tion  of  a  VefTel,  of 
which  call  the  Diame¬ 
ter  AB,  the  Diame¬ 
ter  c  d  of  the  Cavity y 
d  —  b .  Circles  being  to 
one  another  as  the 
Squares  of  their  Diame-  ^ 
ters,  the  Square  of  the  wole  Section  is 
the  Square  of  the  Cavity  is  of—  2  ab~^-b7ry 
which  being  fubflradled  from  the  Square  of  the 
Whole,  there  remains  zab  —  b'-  proportional  to 
the  annular  Space  ABGH  c  df  E,  and  confe- 
quently  in  a  Body  compofed  of  fuch  VefTeis, 
filled  with  Fluids,  the  Fluids  will  be  to  the 
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Solids,  or  Coats  of  the  Veffels  as  a2  — «  2  ah 
-j-  b2,  is  to  2  a  b  —  b\ 

Now  if  the  whole  Body  was  compofed  of 
Veins  or  Arteries,  it  were  eafy  to  determine 
the  Quantity  of  Blood  in  the  Animal  Body. 
But  we  find,  that  the  Coats  of  the  Arteries 
have  a  greater  Proportion  to  their  Cavities, 
than  the  Veins  have  to  theirs  ;  and  thefe  again 
have  a  greater  Proportion  to  their  Cavities, 
than  the  Lymphatic  Veffels  have  to  theirs  ; 
and  there  may  be  one  Proportion  of  the 
Nerves,  another  of  the  Fibres  of  the  Mufcles, 
and  another  of  the  Fibres  of  the  Bones  ;  all 
which  ought  to  be  known  before  the  Quantity 
of  Blood  in  the  animal  Body,  can  be  exadtly 
determined. 

The  thicknefs  of  the  Coats  of  the  Blood- 
veffels  may  be  thus  exactly  found.  Slit  a  piece 
of  a  Blood- veflel,  and  reduce  it  to  the  Form 
of  a  Parallellogram^  then  weigh  it  in  Water, 
and  by  that  means  find  the  Weight  of  Wa¬ 
ter  equal  to  it  in  bulk.  This  Weight  redu¬ 
ced  to  decimal  Parts  of  an  Inch  call,  J,  and 
fuppofe  the  length  of  the  P arallellogram  equal  to 
€y  and  its  breadth  =c,  its  thicknefs  /.  Then 
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nefs  of  the  Coat  of  the  Vejjel. 

Thus  a  piece  of  the  Aorta  of  a  Calf  I  found 
to  be  equal  to  0.071897  parts  of  an  Inch  of 
Water,  its  length  was  1.  1,  its  breadth  1/28, 
and  therefore  its  thicknefs  was  0.051.  The 
Diameter  of  the  Cavity  of  this  Artery  was 
0.407,  and  confequently  a*  —  2  ah  -j-  h%  e- 
qual  to  0.165649,  and  2  ah — h2,  equal  to 
°*°93432>  and  therefore  if  the  whole  Body 
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was  compofed  of  Arteries  or  Veffels  which 
had  the  fame  Proportion  to  their  Cavities,  as 
the  Arteries  have  to  theirs,  the  Blood  would 
be  to  the  folid  Part  of  the  Body,  as  1.7  to  1, 
and  a  Body  weighing  160  Pound,  would  have 
100  Pound  of  Blood. 

After  the  fame  manner  I  found  that  the 
thicknefs  of  the  Coats  of  the  Vena  Cava  of  the 
fame  Calf  was  0.0097.  The  Diameter  of  this 
Vein  was  0.617,  its  Square  is  0.380689,  and 
2  a  b  —  b2,  =  0.0243 1596.  If  therefore  the 
Body  was  compofed  of  Veffels,  whofe  Coats 
had  all  the  fame  Proportion  to  their  Cavities, 
that  the  Coats  of  the  Veins  have  to  theirs,  the 
Blood  would  be  to  the  folid  Part  of  the  Body, 
as  15.6  to  1,  and  in  a  Body  weighing  one 
hundred  and  fixty  Pound,  there  would  be  a- 
bove  one  hundred  and  fifty  Pound  of  Blood* 

It  is  to  be  obferved,  that  thefe  Proportions 
of  the  thicknefs  of  the  Coats  of  the  Veffels  to 
their  Cavities  were  taken  when  the  Veffels  were 
empty,  and  conlequently  when  the  Coats  were 
thickeft,  and  the  Diameter  leaf:,  for  all  the 
Veffels,  efpecially  the  Arteries,  fhrink  and 
contradt  when  they  are  empty.  Let  us  fup- 
pofe  the  Diameter  of  the  Cavity  of  the  Artery 
which  was  0.407,  to  be  increafed  0.1,  the 
Square  of  this  Cavity  would  be  0.257049,  and 
confequently  the  Blood  would  be  to  the  folid 
Part  of  the  Body,  as  2.7  to  1.  If  the  Dia¬ 
meter  were  Increafed  0.2,  the  Blood  would  be 
to  the  Veffels,  as  3.9  to  1.  If  0.3,  it  would 
be  as  5.3  to  1.  From  thefe  Proportions  one 
may  judge  more  exadlly  to  what  Degree  the 
Blood  is  heated  or  ratified  in  inflammatory 
Fevers,  by  the  largenefs  of  the  Pulfe :  As  alfo 
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how  fmall  a  Quantity  of  Blood  muff  be  thrown 
out  at  the  Heart  every  Syftole  in  languid  Fe¬ 
vers,  when  the  Pulfe  is  fmall. 

It  is  furprifing  to  fee  how  little  the  increafe 
of  the  Diameter  of  the  Cavity  of  the  Artery 
diminifhes  the  thicknefs  of  its  Coats ;  for  if 
we  add  to  the  Square  0.257049,  the  annular 
Space,  which  we  found  to  be  0.093432,  then 
0.350481  is  the  Square  of  the  Diameter  of  the 
whole  Artery,  that  is  both  of  its  Coats  and 
Cavity.  The  Square  Root  of  this  Number  is 
0.592,  from  which  if  we  fubftrad  the  Diame¬ 
ter  of  the  Cavity,  there  remains  0.085,  the 
half  of  which  0.0425  is  the  thicknefs  of  the 
Coat  of  the  Artery.  Thus  I  find  that  the 
Diameter  of  the  Aorta  may  be  increafed  eight 
times  its  firft  bignefs  before  its  Coats  become 
fo  thin  as  the  Coats  of  the  Cava .  This  ihews 
how  prodigioudy  Aneurifms  may  dilate  the 
Arteries ;  and  how  when  a  large  Trunk  of  an 
Artery  in  the  Arm,  Leg,  or  Thigh,  is  tied., 
the  fmall  Arteries  (which  all  communicate  with 
one  another)  may  dilate  to  carry  on  the  Circu¬ 
lation  of  the  Blood. 

The  next  fort  of  Veffels  I  come  to  confider 
is  the  Fibres  of  the  Mufcles,  which,  though 
they  may  be  more  bulky,  yet  they  cannot  be 
more  numerous  than  the  Arteries  *,  for  every 
Fibre  mufl  have  at  leaft  one  Artery,  and  it  is 
probable  it  has  fcveral.  They,  without  doubt, 
have  conliderable  Cavities,  feeing  they  fwcll, 
are  blown  up,  and  thereby  confiderably  fhort- 
ned  when  the  Mufcles  ad.  And  their  fides 
can  be  but  thin*  or  elfe  they  could  not  be  di- 
ftended  by  fo  fmall  a  Force.  Befides,  the 
Pqod  appears  as  plainly  through  them?  as  it 
%  '  docs 
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does  through  an  Artery  of  an  equal  bignefs, 
anS,  therefore  we  cannot  judge  their  fides  to 
be  thicker  than  the  Coat  of  an  Artery  of  an 
equal  bignefs.  The  Proportion  of  the  thick- 
nefs  of  their  fides  to  their  Cavities  is  not  to  be 
taken  after  the  manner  we  have  done  thofe  of 
the  Veins  and  Arteries  ;  but  that  we  might 
make  fome  Eflimate  of  it,  I  made  the  follow¬ 
ing  Experiment. 

I  took  a  piece  of  the  Inteftine  of  a  Dog, 
with  part  of  the  Mefentery  and  Pancreas  Afelli , 
and  having  carefully  emptied  it  of  all  its  Con¬ 
tents,  I  weighed  it  exactly  with  all  the  Blood 
in  the  VefTels,  its  Weight  was  one  Ounce  and 
a  half,  one  Drachm  and  eighteen  Grains  ;  then 
1  injected  warm  Water  into  the  Artery,  and 
having  fufficiently  walked  out  all  the  Blood,  I 
blew  it  up,  and  hung  it  up  to  dry  in  the 
Shade  ;  after  it  had  dried  about  a  Week,  I 
weighed  it  again,  and  its  Weight  was  two 
Drachms,  two  Scruples,  and  eleven  Grains: 
by  which  it  appears,  that  it  had  loft  627- 
Grains,  and  that  there  remained  only  171 
Grains.  Now  this  lofs  could  be  only  of  the 
Fluids,  which  being  diluted  with  the  warm 
Water,  were  the  more  eafily  evaporated,  and 
therefore  if  the  Blood  in  every  part  of  the 
Body  bore  the  fame  Proportion  to  the  folid 
Part,  that  it  does  to  the  folid  Part  of  the  Inte- 
ftines,  their  Proportions  would  be  3.6  to  1,  and 
a  Body  weighing  one  hundred  and  fixty  Pound 
would  contain  one  hundred  and  twenty-live 
Pound  of  Blood,  fo  that  even  the  Fibres  of 
the  Mufcles  are  lefs  folid  than  the  Arteries, 
But  the  Fibres  which  perform  the  Periftaltic 
Motion  of  the  Inteftines,  are  not  fo  fpongy  as 
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the  Fibres  of  the  Mufcles,  for  we  find  them 
firmer  and  harder  ;  befides,  if  we  confider  that 
the  Periftaltic  Motion  is  performed  by  a  very 
fmall  contraction  of  the  Fibres,  for  which  a 
very  fmall  Inflation  will  fuffice  ;  but  the  Con¬ 
traction  of  the  Fibres  of  the  Mufcles  being 
great,  they  muft  be  confiderably  inflated,  and 
confequently  more  fpongy,  and  capable  of  re¬ 
ceiving  a  larger  Quantity  of  Blood,  than  the 
Fibres  of  the  Inteftines  ;  and  therefore  it  is 
evident,  that  in  the  Mufcles  which  make  up 
far  the  greateft  part  of  the  Body,  the  Propor¬ 
tion  of  the  Blood  to  the  folid  Fibres  muft  be 
above  3.6  to  1,  or  almoft  as  4  to  1. 

To  know  what  Proportion  the  Fluids  of 
the  Nerves  bear  to  the  folid  Part  of  the  Nerves. 
I  dried  a  piece  of  the  Medulla  Spinalis  without 
any  Art  or  Preparation,  excepting  the  flitting 
of  it ;  and  I  found  that  it  loft  near  Jths  of  it's 
Weight,  fo  that  it  appears,  that  even  the 
Nerves  are  not  more  folid  than  the  other 
Parts.  And  as  to  the  Lymphatic  Veflfels,  I 
believe  every  one  will  eafily  agree,  that  the 
Fluids  in  them  bear  a  much  greater  Propor¬ 
tion  to  their  Coats,  than  what  has  yet  been 
found. 

The  Bones  of  all  the  Parts  in  the  Body  feem 
to  bid  the  faireft  for  Solidity,  and  yet  even 
their  Fibres  are  not  without  their  circulating 
Juices  °,  what  elfe  is  the  Callus  which  unites 
and  cements  the  Extremities  of  broken  Bones  ? 
In  it  there  are  no  Fibres,  nor  parts  to  be  di- 
ftinguifhed,  but  it  appears  like  an  uniform  in- 
fpiflated  Juice.  At  whatever  Time  or  Age 
the  Misfortune  of  a  broken  Bone  happens,  thi^ 
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Juice  is  always  at  hand,  which  (hews,  that  it 
is  always  circulating,  though  (lowly :  If  it 
j  (lagnated,  it  would  harden,  as  it  does  when  it 
is  extra vafated,  and  forms  a  Callus ;  and  con- 
fequently  all  the  Pafiages  being  obftru&ed,  no 
|  broken  Bone  could  unite.  This  Juice  is  like 
i  to  the  vifcous  Sap  of  Trees  *,  for  without 
i  doubt  a  Fluid  may  move  as  eafily  through  the 
Fibres  of  the  Bones,  as  through  the  Fi¬ 
bres  of  an  Oak.  The  Excrefcencies  of  the 
very  Subfiance  of  the  Bones,  their  Nodes, 
Swellings,  and  foftning  like  Wax,  of  which 
there  are  feveral  inilances  to  be  found  in  Au¬ 
thors,  even  of  Perfons  grown  in  Years,  do  fuf- 
ficiently  evince  a  fluid  circulating  thro*  their 
Fibres.  No  doubt  but  that  the  older  we 
grow,  the  narrower  are  the  Channels  of  the 
Fibres,  the  vifcid  Fluid  hardening  towards 
their  Sides,  and  after  Death  entirely  obflrudling 
them,  fo  that  the  whole  Fibre  appears  folid  *, 
but  (till  it  is  really  no  part  of  the  Fibre,  no 
more  than  the  Cruft  with  which  fome  Waters 
line  the  Pipes  through  which  they  run,  is  part 
of  the  wooden  or  leaden  Pipe,  or  the  Glew  in 
which  a  Sponge  has  been  foaked,  can  be  faid 
to  be  part  of  the  Sponge :  And  as  thefe  may 
be  taken  out,  without  taking  away  any  of  the 
Subilance  in  which  they  are  contained,  fo  like- 
wife  may  this  Fluid  in  the  Bones.  What  elfe 
is  the  Jelly  made  of  Plarts-horn,  but  a  Fluid 
extracted  by  boiling  Water,  the  Fibres  and 
Subilance  of  the  Horn  dill  remaining  nndif- 
*  folved  ?  Is  not  the  Jelly  extorted  by  Papin9 s 
Digeiler,  out  of  dry  and  folid  Bones,  the  fame 
Fluid  ?  That  I  might  know  what  Proportion 
it  bears  to  the  Fibres  of  the  Bonesj  I  caufed 

the 
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the  Bone  in  the  Knuckle  of  Beef,  being  firft 
boiled  and  the  Marrow  taken  out  to  be  put  in 
the  Digefter.  Before  it  was  put  in,  it  weighed 
22  Ounces  6  *  Drachms,  when  it  was  taken 
out  and  dried,  it  weighed  eleven  Ounces  i  i 
Drachm,  fo  that  it  loft  above  half  its  Weight ; 
and  yet  the  Texture  of  the  fmalleft  Fibre  in 
the  moft  fpongy  part  of  the  Bone  was  not 
broken,  and  the  middle  or  more  folid  Part 
appeared  to  be  made  of  parallel  Lamina,  of 
which  four  or  five  would  hardly  exceed  the 
thicknefs  of  a  Sheet  of  Paper.  And  I  doubt 
not  but  that  if  the  Experiment  had  been  made 
upon  younger  Bones,  the  Proportion  of  the 
Fluids  to  the  folid  Part  would  have  been 
found  to  be  much  greater.  Now  if  the  Bones 
contain  fuch  a  Quantity  of  Fluid,  what  do  the 
T 'endows.  Membranes ,  Ligaments ,  and  Carti¬ 
lages ,  which  are  much  fofter  Subftances,  and 
which,  upon  boiling,  likewife  yield  a  Jelly  ? 
And  is  not  Glue,  which  is  extra&ed  out  of 
the  Skins  of  Animals,  fuch  a  fort  of  Fluid  ? 
So  that  it  is  highly  probable,  that  there  is  not 
a  Fibre  in  the  whole  Body,  in  which  fome 
Fluid  or  other  does  not  circulate,  but  which 
hardening  after  Death,  and  perhaps,  fome 
part  of  it  before,  no  Elixation  whatsoever  can 
extra&. 

%ye  goats  Thus  have  I  confidered  the  feveral  forts  of 
of  the  Vef-  Subftances  in  the  Body,  and  fhewn  what  Pro- 
fek  camper  p0rtion  the  Fluids  in  each  of  them  bear  at 
l'l?Jrelsther  leaft  to  their  folid  Parts  *,  I  fay  at  leaft,  for  no 
M  *%  Preparation  nor  Art  can  extradt  a  Fluid  fo  vi-  ♦ 
feid,  and  fo  apt  to  harden,  as  the  Blood  is, 
out  of  the  innumerable  Meanders  of  fuch  infi¬ 
nitely 
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nitely  {mail  VefTels.  I  have  alfo  fuppofed  the 
I  Coats  of  the  Veins  and  Arteries  to  be  perfect- 
I  }y  folid,  that  is,  without  Fluids,  whereas  it  is 
t  evident  to  the  naked  Eye,  and  agreed  on  by 
|  all  Anatomifts,  that  they  are  compofed  of  My- 
f  riads  of  Veins  and  Arteries.  What  an  innu- 
rj  merable  Company  does  an  inflammation  of  the 
]  Eye  fliew  upon  the  tunica  Conjunctiva  ?  And 
,  are  there  not  many  more  to  be  difcovered  by 
Microfcopes,  and  the  finer  the  Glafles  are 
which  we  ufe,  flill  the  more  VefTels  we  dis¬ 
cover  ;  fo  that  if  we  can  fee  no  more,  it  is 
only  becaufe  our  Glafles  are  not  better.  Who- 
foever  is  acquainted  with  the  Preparations  of 
the  curious  Dr  Ruyfch  would  be  apt  to  be¬ 
lieve,  that  the  whole  Body,  and  all  its  Fibres 
i  were  nothing  but  Blood- VefTels. 


A  piece  of  the  Aorta  of  a  Calf  weighed  fhe  Qua»- 
two  hundred  and  forty  Grains,  when  dried  it  tity  of 
weighed  eighty  Grains ,  fo  that  from  this  Ex-  tn 
j  periment  it  appears,  that  the  Blood  in  the  0f  tya^ 
Coats  of  the  Arteries  is  to  the  Coats  as  2  teries  de- 
to  1,  which  is  a  greater  Proportion  than  termined 
the  Blood  in  the  great  Arteries  bears  to  their  ^  an  Ex~ 
Coats,  and  yet  we  cannot  fuppofe  that  any  $enmmta 
more  than  the  thin  part  of  the  Blood  was 
3  exhaled. 


Now  therefore  fuppofmg  that  the  Vef-  A  general 
fels  are  made  up  of  others,  full  of  Fluids,  M-eth°dfo 
and  that  there  is  the  fame  Proportion 
'of  the  Fluids  to  the  folid  Parts  in  each  tity  of 
pf  them  e,  the  Quantity  of  Blood  in  the  Body  Fluids  in 
may  be  thus  determined.  Let  the  Annular  thf 

‘  -  of  the  Vef 

Space  fils. 
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Space  GABH,  Ecfd , 
be  to  the  whole  Circle 
AGBH,  as  i  to  a ,  then 
in  a  Body  compofed  of 
fuch  V effels  filled  with 
Fluids,  the  Fluids  will 
be  to  the  Solids,  (if 
the  Annular  Space  is 
folid)  as  a— i  to  i. 
But  if  this  Annular 


B 


Space  is  likewife  compofed  of  the  fame 
fort  of  Veffels,  then  in  the  whole  Body 
the  Fluids  will  be  to  the  Solids,  as 
a2  —  i  to  i  :  And  again.  If  thefe  leffer  Vef¬ 
fels  are  compofed  of  others  ftill  lefs  than  them- 
felves,  then  the  Fluids  will  be  to  the  Solids 
as  a 3  —  i  to  i  :  and  if  there  fnould  be  four 
fuch  orders  of  Veffels,  the  Fluids  will  be  to 
the  Solids,  as  a  4  —  i  to  i,  if  five,  as  a  5  —  i 
to  i  :  if  fix,  as  a  6  —  i  to  i  :  fo  that  the  Pro¬ 
portion  of  the  Fluids  to  the  Solids  may  be  in- 
creafed  in  infinitum .  In  the  Arteries  a  is  equal 
to  2.7,  in  the  Veins  it  is  equal  to  16.6,  and 
according  to  the  feveral  Series  of  Veffels,  the 
Blood  will  be  to  the  folid  Part  of  the  Body  in 
thefe  Proportions, 
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If  the  Body  is  compofed  of  VeiTels,  whole  That  all 
)  Coats  are  made  of  other  YefTels,  and  thefe  a-  the 
3  gain  of  others.,  as  has  been  faid  ;  then  the  Bo-  Body 
:  dies  of  the  Animacula  in  femine ,  or  the  Prima  at  full 
|  Stamina  Vita  may  be  increafed  to  any  bulk,  growth , 

I  and  the  Coats  of  the  YefTels  fo  far  as  we  can  may^ef° 
0  difcern  grow  thicker  and  thicker,  without  the 
\  Addition  of  any  Subftance  to  the  YefTels,  only  in  the  A- 
by  increafmg  the  Quantity  of  Fluid,  with  nimaicu- 
v  which  they  are  filled.  For  as  the  large  YefTels  jn 
1  fwell,  fo  likewife  mufl  the  fmall  ones,  ofmmea 
i  which  their  Coats  are  compofed,  down  to  the 
,  very  laft  ;  and  the  fwell ing  of  the  feveral  Or- 
:  ders  of  VeiTels  mufl  necefTarily  increafe  the 
Thicknefs  of  the  Coat  of  that  VefTel  which 
:  they  compofe  :  So  that  by  increafmg  the  Num- 
j  ber  of  the  Orders  of  the  YefTels,  the  Coats  of 
J  the  firfl  Order  of  YefTels  may  be  increafed 
3  to  any  Degree,  and  yet  the  Diameter  of  ths 
VeiTels  which  compofe  thefe  Coats  not  greatei 
than  a  given  Line, 

That  the  coats  of  the  great  YefTels  are  com- 
j  pofed  of  fmaller  Veffels,  is  Matter  of  Fad:; 
i  and  we  know  nothing  to  the  contrary,  but 
\  that  thefe  fmall  YefTels  rnav  be  compofed  of 
1  others  ftill  fmaller  than  themfelves.  We  know 
1  not  bow  many  Laminae  or  Folds  there  are  in 
i  any  Membrane  of  the  Body.  That  excellent 
Anatomifl  Mr  Cowper  informs  us,  that  every 
Membrane  is  Vehicular,  and  may  be  blown 
into  innumerable  Cells.  That  tranfparent: 
Membrane  the  Cornea  of  the  Eye  conftfls  of 
5  ^as  many  parallel  Lamina ,  as  the  niceft  Hand 
of  the  moil  expert  Anatomifl:  can  raife.  That 
delicate  thin  Membrane  which  involves  the 
Brain,  divides  it  felf  into  two  Lamina ,  And 

it 
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it  is  very  probable,  that  the  Hydatides ,  of  which 
feveral  are  found  within  one  another*  are  no- 
thing  but  the  Coats  of  the  Lymphatic  Veffels, 
diftended  and  feparated  by  the  Lymph* ,  and 
yet  it  is  hard  to  conceive  any  thing  thinner  than 
the  Coat  of  a  Lymphedud,  which  is  not  vh 
Able  but  when  it  is  diftended  with  Lympha. 
If  we  know  not  the  Number  of  Lamina  which 
compofe  the  Membranes,  how  can  we  reckon 
the  Number  of  Fibres,  of  which  the  Lamina 
confift  ?  Or  how  fhould  we  difcover  the  Num¬ 
ber  of  Fibres,  of  which  each  Fibre  is  made 
up  ?  Leeuwenhoeck  tells  us,  that  the  Fibre  of  a 
Mufcle  which  was  nine  times  fmaller  than  a 
hair  of  his  Beard  was  made  up  of  a  hundred 
fmaller  Fibres,  and  yet  each  of  thefe  muft 
have  had  Nerves,  Veins,  and  Arteries,  and  per¬ 
haps  each  of  them  made  up  of  a  hundred 
more :  For  how  many  Series  of  Veffels  any 
one  Veffel  is  made  up  of,  is  what  no  Microf- 
cope  can  difcover  ;  becaufe  only  one  Order  can 
lie  at  a  time  in  the  Focus  of  the  Glafs,  and  if 
more  could,  their  feveral  Refradions  would 
confound  the  Sight. 

As  it  is  certain  that  all  the  larger  Veffels  are 
compofed  of  leffer  ones,  and  highly  probable 
that  thefe  leifer  are  made  up  of  fuch  as  are  ftill 
lefs,  and  that  there  may  be  feveral  gradations 
of  Veffels  lefs  than  one  another  in  the  Fabric 
of  every  larger  Velfel  *,  fo  there  are  fome  in- 
fiances  which  feem  to  prove  that  the  parts  of 
the  Body  may  be  increafed  aim  oft  to  any  Big- 
nefs  without  the  addition  of  any  folid  Sub-' 
fiance,  only  by  the  fwelling  of  the  feveral  or¬ 
ders  of  Veffels,  I  fhall  give  one  very  re¬ 
markable  and  evident  inftance  of  this  kind, 

and 
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I  and  that  is  the  Uterus ,  which  in  Geftation  is 
3  diftended  to  a  very  great  degree ;  and  as  it 
a  increafes  in  bulk,  fo  its  Coats  grow  thicker 
1  and  thicker  ^  and  yet  all  this  is  without  any 
1  addition  of  Subftance  to  that  of  the  Womb, 
ri  its  Yeffels  being  only  fwelled  by  the  Affluence 
c  of  Blood  *,  for  after  Delivery  thefe  Veffels  fub- 
t  fide  again,  and  the  Womb  becomes  lefs  again  5 
tho*  not  fo  little  as  it  was  at  firft,  becaufe  the 
VelTels  of  which  it  is  compofed  are  more  di¬ 
lated,  and  the  Blood  ftill  maintains  a  freer  cir¬ 
culation  than  at  firft,  Another  inftance  of  this 
kind  is  the  Breafts,  which  are  increafed  confi- 
derably  by  the  Flux  of  Milk,  and  which  fink 
again  as  the  Milk  goes  away.  We  might  like- 
wife  obferve  that  in  an  Afcites  as  the  Perito¬ 
neum  is  diftended,  fo  it  increafeth  in  thicknefs ; 
and  thofe  who  are  converfant  In  Diffedtions., 

:  know  that  all  Membranes  which  are  preterna- 
rurally  diftended,  become  always  proportiona- 
1  bly  thicker. 

If  all  the  folid  part  of  the  Body  was  contain-  Nutrition 
ed  in  the  Animalcule ,  then  Accretion  and  Nu-  nothing  but 
trition  are  nothing  but  the  Repletion  and  Di-  Dijiention. 
1  ftention  of  the  Yeffels,  and  it  is  eafy  to  con¬ 
ceive  how  Helmonfs  Tree  grew  from  five 
Pound  Weight  in  five  Years  time,  to  one 
hundred  and  fixty  nine  Pound,  only  by  the 
addition  of  Water.  Nor  does  this  at  all  con- 
1  tradidt  the  Ingenious  Dr  Woodward* s  Experi¬ 
ments  concerning  Vegetation,  but  his  Expe¬ 
riments  are  rather  a  Confirmation  of  this 
Dodtrine.  For  the  fewer  terreftrial  Particles 
are  contained  in  the  Water  by  which  any  Plant 
is  nourifhed,  the  quicker  the  Water  paffes  off 
thro*  the  Pores  or  Excretory  Dudfa  of  the 

Plant, 
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Plant,  and  confequently  the  lefs  the  VefTels  are 
diftended ;  but  if  the  Water  is  impregnated 
with  a  large  Quantity  of  Terreftrial  Matter, 
it  cannot  pafs  off  quickly,  but  being  retained 
m  the  Plant,  the  VefTels  muff  be  diftended, 
and  confequently  the  bulk  of  the  Plant  increaf- 
ed.  That  the  fewer  terreftrial  Particles  the 
Water  contains,  the  quicker  it  paftes  off,  is 
evident  from  Experiments  :  For  two  Plants  of 
Mint  near  of  the  fame  Weight,  fet  at  the  fame 
time,  the  one  in  Rain-water  and  the  other  in 
'Thames- Water  (which  is  more  copiouHy  ftored 
with  terreftrial  Matter)  this  did  thrive  to  al- 
moft  double  the  bulk  of  that,  and  with  a  lefs 
Expence  of  Water;  yet  the  Experiments  do 
fufficiently  evince,  that  Plants  require  a  pro¬ 
per  Nourifhment,  as  well  as  Animals,  without 
which  they  can  never  kindly  thrive.  For  Life 
is  continued,  and  all  its  Functions  performed, 
by  the  ftraining  off  of  feveral  forts  of  Juices 
from  the  common  Fluid,  which  in  Animals  is 
called  Blood  :  But  if  this  common  Fluid  can¬ 
not  afford  thefe  Juices,  or  is  not  fit  to  be  turn¬ 
ed  into  them,  then  that  Body  whether  vegeta¬ 
ble  or  animal,  muft  turn  fickly,  and  at  laft 
die.  Some  forts  of  Water  are  more  eaftly 
tranfmuted  into  the  Juices  of  Tome  Plants 
than  others,  for  we  fee  Tome  love  a  very  dry 
and  fome  a  very  wet  Soil,  and  fome  will  grow 
in  Water  alone,  and  therefore  it  was  that  Hel - 
monf%  Willow  Tree  grew  to  fuch  a  bulk. 

If  the  moft  proper  Food  can  only  diftend 
but  not  increafe  or  add  to  the  Subftance  of  the* 
folid  part  of  the  Body,  how  much  more  rea- 
fonable  is  it  to  iiippofe  that  no  matter,  howfo- 
ever  difpofed,  can  at  firft  frame  thefe  folid 

parts. 
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parts,  without  an  Omnipotent  Power  immedi¬ 
ately  actuating  it. 

And  does  not  all  that  has  been  faid  demon-  The  Pof 
ftrate  not  only  the  Pofiibility,  but  likewife  the  fibility  of 
great  Probability  of  that  Suppofition,  which  ihe  Refur~ 
the  Reverend  and  Learned  Mr  Clark  ufes  to 
fhew  the  Pofiibility  of  the  Refurredtion  of  Body. 
the  fame  Body  ;  for  if  all  the  folid  parts  are  no 
more  than  the  Original  S 'lamina,  and  all  Nou- 
rifhment  only  a  Fluid  in  a  perpetual  Flux, 
then  no  part  of  an  animal  Body  can  become 
part  of  another  animal  Body ;  but  the  Bo¬ 
dy  is  always  the  fame,  from  the  hr  ft  Mo¬ 
ment  of  Life  to  the  laft. 

But  whether  the  Coats  of  the  VefTels  Ut 
are  compofed  of  others,  or  not,  the  ExperF  Weight  of  , 
ments  I  have  brought  do  clearly  demonftrate,  ^ Fat  and 
that  the  Fluids  in  the  Body  are  to  the  So* 
lids  at  leaft  as  3.9  to  i,  and  therefore  in  a  Bo- from  the 
dy  weighing  one  hundred  fixty  Pound,  there  Quantity 
muft  needs  be  one  hundred  twenty  feven  Rkodr, 
Pound  of  Blood.  From  which  Quantity, 
that  I  may  put  the  matter  out  of  all  man¬ 
ner  of  Difpute,  I  fhall  deduct  the  Weight 
both  of  the  Fat  and  Bones,  tho*  I  think 
that  fome  Arguments  might  be  alledged 
to  prove  that  even  the  Fat  circulates,  and 
I  have  already  fhewn  that  there  is  a  Fluid 
in  the  Bones. 

In  a  Body  weighing  one  hundred  fixty 
Pound,  I  fhall  fuppofe  that  the  Fat  is  an 
Inch  deep  all  round  the  Body,  and  in  fuch 
;  £  niean  Weight,  I  believe  this  will  be  fuf- 
ficient  to  anfwer  for  all  the  Fat  every 
where  elfe.  Dr  IV 'ainewright  reckons  the 
Surface  of  the  Body  meafures  fifteen  fquare 

C  Feet, 
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Feet,  and  therefore  the  Fat  muft  be  one 
hundred  eighty  cubic  Inches.  Now  a  cu¬ 
bic  Inch  of  Fat  weighs  about  half  an  Ounca  A 
or  fomething  more,  and  therefore  the  whole 
Fat  of  the  Body  of  a  Man  weighing  one 
hundred  fixty  Pound  is  ninety  Ounces,  or 
five  Pound  ten  Ounces  y  but  I  fliall  fup- 
pofe  it  to  be  feven,  and  that  the  Bones 
weigh  twenty  Pound,  and  there  remains 
one  hundred  Pound  for  the  Quantity  of 
Blood  in  a  Man  weighing  one  hundred 
fixty  Pound. 
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ESSAY  IL 


Of  the  Velocity  of  the  Blood, 1 


LL  who  have  wrote  of  the  Ve* 
locity  of  the  Blood,  fince  the  DIE 
covery  of  its  Circulation  by  the 
immortal  Dr  Harvey ,  have  con¬ 
tented  themfelves  only  to  calculate 
the  Quantity,  which  paftes  through  the  Heart 
in  fome  determined  time  :  But  none  has  as  yet 
given  us  the  abfolute  Velocity  wdth  which  it 
is  thrown  out  of  the  Heart,  runs  through  the 
+Aorta ,  or  any  of  its  Branches.  Many  have 
indeed  fpoke  of  the  rapid  Motion  of  the 
Blood,  and  that  it  mu  ft  be  much  greater  near 
the  Heart,  than  in  the  Extremities  *  but  how 
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much  greater  it  is  in  that  than  in  thefe,  or 
whether  it  moves  through  the  Aortay  at  the 
rate  of  5,  10,  100,  or  1000  Feet  in  a  Mi¬ 
nute,  is  what  has  never  as  yet  been  determined  ; 
tho’  next  to  the  Circulation  of  the  Blood  it 
felf,  it  feems  to  be  a  thing  of  the  greateft  Mo¬ 
ment  for  explaining  of  the  animal  Oeconomy* 
After  the  Motion  of  the  Blood  was  once  de¬ 
termined,  methinks  it  was  but  natural  to  have 
enquired  in  the  next  place  with  what  Degree 
of  V elocity  it  moved. 

The  Velocity  of  the  Blood  in  the  Aorta  may 
be  thus  determined. 

The  Velocity  with  which  a  Fluid  flows 
out  of  any  Orifice  uniformly  and  always  run¬ 
ning  in  the  fame  Quantity,  is  equal  to  the 
Velocity  of  a  Body  which  defcribes  a  Space 
of  the  fame  length  with  that  of  a  Cylinder, 
whofe  Bafe  is  equal  to  the  Orifice,  and  whofe 
Magnitude  is  equal  to  the  Quantity  of  the 
Fluid  that  runs  out  in  the  fame  time,  as  *tis 
evidently  fhewn  in  the  Leffiones  Phyficce  Jo . 
Keil ,  page  1 14.  Now  fuppofe  the  Heart  con¬ 
tracts  eighty  times  in  a  Minute,  and  that  each 
Contraction  throws  into  the  Aorta  one  Ounce 
of  Blood.  An  Ounce  of  Blood  is  equal  in 
bulk  to  1.659  inch,  and  confequently  80 
Ounces  are  132.72  inches.  The  Diameter  of 
the  Aorta  in  a  middle  fized  Man,  I  have  found 
to  be  0.73  parts  of  an  inch,  and  therefore  its 
Orifice  is  04187,  by  which  divide  132.72, 
the  Quotient  316  inches  or  26  feet  gives  the 
length  of  the  Cylinder,  or  the  Space  through* 
which  the  Blood  will  go  in  a  Minute,  fuppo- 
ling  it  were  conftantly  going  out  of  the  Heart 
with  the  fame  V elocity :  But  becaufe  of  the 

Diaftole 
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Dtadole  of  the  Heart,  which  is  at  lead  two 
thirds  of  the  time  of  a  Pulfation,  there  goes 
out  80  Ounces  in  a  third  of  a  Minute,  and 
confequently  the  Velocity  of  the  Blood  is  at 
lead  thrice  as  great,  or  fuch  as  will  make  it 
to  move  at  the  rate  of  78  feet  in  a  Minute  I 
have  fuppofed  that  the  Quantity  of  Blood  that 
the  Heart  throws  out  every  Sydole  is  only  one 
Ounce  ;  becaufe  that  (being  allowed  of  by  all) 
gives  the  lead  Velocity,  and  we  are  fure  it  is 
at  lead  fo  much  ;  but  if  every  Sydole  throws 
out  two  Ounces,  as  many  do  fuppofe,  then  the 
Velocity  is  double  to  what  it  has  been  here 
determined,  or  the  Blood  moves  at  the  rate  of 
156  feet  in  a  Minute. 

If  the  Sum  of  the  Seditions  of  the  Branches 
of  the  Arteries  were  always  equal  to  the  Sec¬ 
tion  of  their  Trunks,  and  if  the  Circuits  in 
which  the  Blood  moves  were  every  where  equal, 
the  Velocity  of  the  Blood  would  be  every 
where  the  fame  it  has  been  determined  to 
be  in  the  Aorta.  But  we  find  that  the  Sum  of 
the  Sections  of  the  Branches  do  every  where 
exceed  the  Section  of  their  Trunks,  and  there¬ 
fore  the  Velocity  of  the  Blood  mud  decreafe 
upon  this  account,  as  the  Number  of  Branches 
increafe.  Now  let  us  fuppofe  that  the  Sum  of 
the  Sections  of  the  Branches,  bears  every  where 
the  fame  Proportion  to  their  Trunks,  and  fup¬ 
pofe  A  the  Trunk  of  an  Artery,  and  that  at 
B  it  divides  into  two  Branches,  and  the  Branch  , 
B  likawife  into  two  at  C,  and  that  again  into 
*£wo  at  D,  and  fo  on  :  call  A  the  Sedition  of 
the  Artery,  the  Sum  of  the  Sections  of  Branches 
at  B  call  B,  and  thofe  at  C  let  them  be  named 
C>  and  thofe  at  D  E,  and  F,  call  alfo  D,  E 

C  3  and 
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and  F  refpe&ively.  Let  the  Se&ion  of  the 
Canal  or  Branch  B  C,  be  to  the  Section  of 


the  two  Branches  at  C,  as  A  is  to  B.  Like- 
wife  the  Section  of  the  Canal  C  D  to  the  Sec¬ 
tion  of  the  two  Branches  at  D,  as  A  to  B,  a 
Then  the  Velocity  at  A,  will  be  to  the  Velo¬ 
city  at  B,  as  B  is  to  A,  and  the  Velocity  at  B , 
will  be  to  the  Velocity  at  C  as  B  is  to  A,  and 
the  Velocity  at  C,  will  be  to  the  Velocity  at 
D,  as  B  is  to  A,  Let  A  reprefent  the 

A2 

Velocity  at  A?  then  —  will  reprefent  the  Ve- 


A3 


locity  at  B,  and  will  be  the  Velocity  at  C  i 


A' 


the  Velocity  at  D  will  be  — ,  that  at  E  will 


be  that  at  F  will  be  ~ :  And  if  the  Ar¬ 
tery  be  divided  into  a  hundred  fuch  Branches., 
before  it  come  to  the  fmalleft,  the  Velocity  at 

A101 

the  laft  of  them  will  be  if  Into  a  thou- 

fand 
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fand  the  Velocity  at  the  laft  of  thefe  will  be 
A  IOOI  A1000 

~ — —  =  Ax  =  to  the  thoufandth  Part  of 

J3  1000  g  iooo 

A 

—  multiplied  by  A  :  The  Velocity  therefore  at 

A  5  is  to  the  Velocity  after  a  thoufand  branch - 

A 1000 

ings,  as  A  is  to  A  x  — — that  is  as  i  to 

^  jj  IOOO 

A 1000 

5  or  as  i  is  to  the  thoufandth  Power 

iooo 


Thus  if  the  ratio  of  A  to  B  was  known,, 
the  Velocity  of  the  Blood  at  the  feveral  branch¬ 
ings  of  the  Arteries  might  eafily  be  determin¬ 
ed  ;  but  this  is  only  to  be  found  by  meafuring 
of  the  Arteries ;  and  by  the  Meafures  I  have 
nicely  taken  from  the  Artery  of  the  Thigh  in¬ 
jected  with  Wax  by  Mr  Gowper ,  I  find  the 
following  Proportions. 


C  4 

4 


Trunks 
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Trunks 

Branches 

Branches 

Branches 

50625 

44521 

35344 

35344 

15129 

24649 

24649 

22500 

1 1236 

5041 

22500 

10404 

21316 

21316 

18496 

8836 

18496 

11449 

7056 

2500 

11449 

8464 

5776 

445 2 1 

9025 

38809 

32761 

3364 

2116 

316S4 

31684 

29584 

5776 

29584 
•  26896 

26896 

7396 

27889 

7396 

7°  56 

3600 

7056 

3844 

4624 

38809 

3600 

29929 

29929 

7744 

7744 

29241 

29241 

2809 

i?64 

27225 

3 1 3 1 6 

13689 

I232I 

95691 

5i84 

4O96 

4O96 

4096 

3600 

3600 

3600 

3969 

4225 

4225 

3025 

3136 

507067 

209956 

3  H546 

By  thefe  Numbers  it  appears,  that  though 
the  Ratio  is  not  every  where  exa&ly  the  fame, 
yet  the  difference  is  generally  inconfiderable^ 
and  we  may,  without  any  notable  Error,  take 
the  Ratio  of  the  Trunks  to  the  Branches  to  be 
as  the  Sum  of  thefe  Trunks  to  the  Sum  of 

their 

t 
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their  Branches,  which  is  as  50067 7  to  620193, 

A  . 

or  as  10000  to  12387,  and  tnen  is  0.80729, 

J5 

whofe  Logarithm  is  9.9070296.  This  Loga¬ 
rithm,  multiplied  by  30,  gives  the  Logarithm 
of  the  thirtieth  Power  of  0.80729,  which  is 
7.2x08880,  to  which  the  Number  anfwering 
in  the  Tables  is  0.001625x2  ^  that  is,  the  Ve¬ 
locity  at  A  in  any  Artery  is  to  the  Velocity  at 
its  30th  branching,  as  x  to  0.00162512,  or  as 
x 00000000  to  162512,  or  as  6x5  to  1.  The 
Logarithm  of  0.80729  multiplied  by  40  gives 
for  the  Logarithm  of  the  Velocity  at  the  40th 
branching  6.28x1840,  to  which  the  Number 
anfwering  in  the  Tables  is  0.000x910660 
Hence  the  Velocity  of  the  Blood  in  the  Aorta 
is  to  the  Velocity  at  the  40th  divifion  as  x  to 
0,000x9x066,  or  as  xooo  000  000  to  191066* 
or  as  5233  to  x.  But  if  we  fuppofe  50  feries 
of  divifions  between  the  Aorta ,  and  fome  of 
the  fmalleft  Capillaries  or  evanefcent  Arteries* 
the  Log.  9.9070296  multiplied  by  50  gives 
5.35x4800,  whofe  Number  is  0.000022463* 
and  confequently  the  Velocity  of  the  Blood  at 
the  Heart  will  be  to  the  Velocity  in  the  laft 
evanefcent  Artery,  as  x  to  0.000022463,  or  as 
x 000000000  to  22463,  or  as  44507  to  1. 

Thus  having  fhewn  how  the  Velocity  of 
the  Blood  may  be  determined  at  each  branch¬ 
ing  of  the  Artery,  our  next  Enquiry  muft  be 
to  find  out  how  many  times  an  Artery  may 
divide  before  it  becomes  the  fmalleft  Capillary  5 
which  may  be  thus  done. 

Suppofe  the  Ratio  of  the  Trunk  to  the 
Branches  to  be  as  r  :  s ,  and  call  the  Trunk  r. 


4* 
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sc.. 

'  then  r  :  s  : :  c  :  — ,  which  is  therefore  the  Sum 


of  the  two  firft  Branches,  and  each  Branch  is 


sc 


Again  r  is:: 


s  c 


s  2c 


,2  * 


...  This  is  the  Sum 

2r  2r' 

of  the  2d  branching,  of  which  i  is  the  Branch 


sl  c 


4  r 
j 3  c 

8r j 


and  juft  fo  the  third  Branch  will  be 

s 

=  to  the  Cube  of  —  multiplied  by  c\ 

2  r 

Now  if  we  call  the  Number  of  branchings  x9 
s 

and  - —  ==  d9  the  laft  Branch  will  be  d*c.  Let 
2  r 

us  fuppofe  the  fmalleft  Artery  has  its  Diameter 
™  part  of  a  Hair’s  Breadth,  and  that  the  Dia¬ 
meter  of  a  Hair  is  the  part  of  an  Inch,  the 
Section  of  this  Artery  will  be  o.ooo  ooo  oo  2  5, 
which  I  fhall  call  =  e .  Then  we  have  this  li¬ 
quation  d*  c  =  e9  which  expreffed  by  Loga¬ 
rithms  is  x  x  Log.  d  —  100  x  -j-  1000  =  e  -f- 
1 00  —  Log.  c  (for  the  Log.  of  the  x  power 
of  d9  is  x  x  Log.  x  Log.  of  Unity , 


or  100.)  Hence  x 


Log.  e 


Log.  c 


Log.  d  ■ —  100 


Now  the  Ratio  between  the  Trunk  and  the 
Branches  being  as  10000  to  12387  :  :  r  :  j,  the 
Logarithm  of  s  divided  by  2  r  is  9.7919361 
Logarithm  of  d.  The  Logarithm  of  e  is  — - 
8.6020600,  and  fuppofing  c  equal  to  the  Dia¬ 
meter  of  the  Aorta  equal  to  0.5329  decimals  of 
an  Inch,  its  Log.  is  —  0.2733543,  and  the  * 
Logarithm  of  e  minus  the  Logarithm  of  c  is  — 
8.3287057  •,  this  divided  by  the  Log.  d—ioo9 
which  is  —  0.2080639,  gives  in  the  Quotient 

4°* 
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40,  for  the  Number  of  divifions  between  the 
greateft  and  the  fmalleft  Artery  ;  and  confe- 
quently  the  greateft  Velocity  of  the  Blood  will 
be  to  the  leaft,  in  the  Proportion  of  5233  to  1* 
or  the  Blood  will  move  5233  times  flower  in 
fome  of  the  Capillary  Arteries  than  in  the 
Aorta,  Thus  whilft  the  Blood,  in  the  remoteft 
divifion  of  the  Arteries,  moves  one  Foot,  that 
in  the  Aorta  moves  5233  now  the  Blood  in  the 
Aorta  moving  at  the  rate  of  73  Feet  in  a  Mi¬ 
nute  would  run  5233  Feet  in  one  Flour  and 
feven  Minutes  \  and  therefore  where  the  Blood 
moves  the  floweft  in  the  Arteries,  its  Motion 
is  at  the  rate  of  a  Foot  in  one  Hour  and  feven 
Minutes. 

As  between  the  greateft:  and  the  leaft  Velo¬ 
city  we  are  to  conceive  all  the  intermediate 
Degrees  ^  fo  we  are  not  to  imagine  that  111 
every  evanefcent  Artery  there  is  the  leaft  Velo¬ 
city,  but  only  in  fuch  as  have  at  leaft  40  divi¬ 
fions  between  them  and  the  great  Artery  \  and 
the  Velocity  of  the  Blood  in  the  evanefcent 
Arteries  is  every  where  proportionable  to  the 
Number  of  divifions  between  them  and  the 
great  Artery  ;  and  therefore  in  all  the  fmall 
Arteries  which  come  immediately  from  the 
Aorta ,  and  which  after  a  few  divifions  tranfmit 
their  Fluid  to  the  Veins,  the  Velocity  of  the 
Blood  is  but  a  little  diminifhed. 

From  all  this  it  appears  that  when  the  whole 
Mafs  of  Blood  is  to  be  altered,  that  the  Courfe 
of  Phyfic  ought  to  be  continued  for  a  long 
*  Space  of  time,  being  the  Blood  moves  flower 
and  flower  the  farther  it  moves  from  a  great 
Artery,  and  confequently  it  muft  be  a  great 
time,  before  the  whole  Mafs  of  Blood  can  be 
s  mixt 
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mixt  with  the  alterative  Medicine*  And  be¬ 
ing  the  Circulation  of  the  Blood  thro’  Glands 
which  receive  Arteries  immediately  from  a  great 
Velfel,  is  very  quick,  they  may  carry  off  a 
great  Proportion  of  the  Medicine  in  a  very 
little  time,  and  therefore  it  is  not  the  taking 
of  great  Quantities,  but  a  conftant  taking  that 
can  alter  the  Mafs  of  Blood  ;  and  from  hence 
it  follows  that  when  the  Blood  is  to  be  altered 
by  Mineral  Waters,  which  are  apt  to  pafs 
through  the  Glands  of  the  Kidnies,  that  they 
ought  not  to  be  drunk  in  large  Quantities : 
For  if  they  pafs  off,  they  have  not  the  defign- 
ed  Effect  *,  and  if  they  do  not,  being  drunk 
in  a  little  time,  they  mix  but  with  a  fmall 
Quantity  of  Blood,  which  muft  diforder  the 
Animal  (Economy, 
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Animal  Oeconomy. 


ESSAY  III, 

Of  the  Force  of  the  Heart  in  driving  the 
Blood  through  the  whole  Body . 


HERE  is  not  any  Problem  in 
the  animal  Oeconomy,  which  ap¬ 
pears  to  be  of  greater  difficulty 
than  that  about  the  force  of  the 
Heart,  And  the  Labour  and 
Pains  Borelli  has  taken  in  n  Propofitions  to 
determine  it,  do  only  demonftrate  that  the 
method  he  ufed  was  extremely  intricate,  and 
his  determination  of  its  being  equal  to  more 
than  135000  ft  weight  is  paft  all  credibility. 
So  much  Geometry  employed  to  fo  little  pur- 
pofe^  by  fo  great  a  Man*  has  undoubtedly 

deterred 
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deterred  others  from  attempting  it  But  I 
hope  to  make  it  appear  that  a  very  little  Geo¬ 
metry,  rightly  made  ufe  of,  will  eafily  de¬ 
termine  this  feemingly  very  intricate  Problem. 

If  we  have  the  Velocity  wherewith  a  Fluid 
flows  out  at  any  Orifice  without  any  refinance 
from  an  anterior  Fluid,  it  is  eafy  to  determine 
the  force  which -produces  that  Motion.  For 
let  the  Line  A  B  be  the  Height  from 
which  if  a  Body  fall,  it  will  acquire  a  Ve¬ 
locity  equal  to  'the  Velocity  wherewith  the 
Fluid  flows  out  from  the  Orifice  *,  then  is 
the  force  which  produces  this  Motion  of 
the  Fluid  equal  to  the  Weight  of  a  Cylin¬ 
der  of  the  fame  Fluid,  whofe  Bale 


A 


is 


B 


equal  to  the  Orifice,  and  whofe  Height  is 
equal  to  2  A  B,  by  the  2dCorol.  of  36  Prop* 
of  the  2d  Book  of  Newton’s  Principia. 

Now  the  Blood  flowing  out  of  the  Heart,,  is 
much  refilled  in  its  Motion  by  the  anterior 
Blood  in  the  Arteries  and  Veins,  and  there¬ 
fore  cannot  flow  with  all  the  Velocity  the 
force  of  the  Heart  would  give  it,  were  there 
no  fuch  refiftance,  feme  part  of  that  force  be¬ 
ing  ipent  in  overcoming  the  reflflance  which 
arifes  from  the  reft  of  the  Mafs  of  Blood.  If 
therefore  we  could  know  how  much  the  Velo¬ 
city  of  the  Blood  is  diminifhed  by  this  refi¬ 
nance,  or  what  Proportion  the  Velocity  of 
Blood  refilled,  has  to  the  Blood  that  is  driven 
out,  and  not  refilled*,  having  already,  deter¬ 
mined  the  Velocity  of  the  Blood  as  it  is  refi¬ 
tted,  we  might  eafily  from  thence  colled  the  * 
Velocity  by  which  the  Blood  would  flow  were 
it  not  refitted  *,  and  from  thence  the  abfolute 
Force  of  the  Heart,  To  find  out  this,  I 

made 
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made  the  following  Experiment  *,  for  to  pro¬ 
ceed  entirely  upon  Speculation  in  folving  of 
any  Phenomenon  of  Nature,  is  certainly  wrong, 
but  an  Obfervation  or  Experiment  carefully 
made  and  duly  applied,  cafes  us  of  a  great 
deal  of  trouble  and  leads  us  with  greater 
Certainty  to  the  Solution  we  want  to  know. 

Having  uncovered  the  Back  Artery  and 
Vein  in  the  Thigh  of  a  Dog  near  to  his  Body, 
and  having  palled  convenient  Ligatures  under 
them,  I  opened  the  Vein  the  whole  Diameter 
of  the  Velfel,  and  received  Into  a  Cup  all  the 
Blood  which  run  from  it  for  the  Space  of  ten 
feconds  of  a  Minute ;  after  that,  I  did  the 
fame  by  the  Artery  for  the  fame  fpace  of  time, 
and  had  both  the  Quantities  of  Blood  care¬ 
fully  weighed.  There  is  no  Experiment  how 
eafy  foever,  but  what  Is  attended  with  Cir- 
cumflances,  of  which  one  is  not  always  aware, 
Specially  at  the  firft  tryal,  and  which  may 
very  much  alter  the  fuccefs  of  the  Experiment, 
and  tnerefore  I  had  this  Experiment  repeated 
feveral  times,  and  did  find  by  them,  that  the 
Quantity  of  Blood  which  run  from  the  Artery 
was  to  the  Quantity  which  run  from  the  Vein, 
in  the  fame  fpace  of  time,  nearly  as  yh  to  3! 
Now  the  Velocity  of  the  Blood  In  the  II lack 
Artery .  fo  near  to  the  Aorta,  is  nearly  the 
fame  with  that  in  the  Aorta,  and  confequently 
;  *ke  Telocity  with  which  it  flows  out  of  the 
1  Iliack  Artery  cut  afunder,  is  the  fame  with 
)  which  it  would  flow  out  of  the  Heart  unreflfted, 

\  or  Blood  runs  through  a  Wound  in  the 
Iliack  Artery  with  all  the  Velocity  it  receives 
1  fiom  the  Heart.  Now  all  the  Blood  which 
'  runs  along  •  the  Iliack  Artery,  returns  again 

by 
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by  the  Iliack  Vein  and  confequently  the 
Quantities  of  Blood  which  pafs  through  both 
in  the  fame  fpace  of  time  are  equal.  The 
Quantity  of  Blood  therefore  which  run  out  of 
the  Iliack  Vein  cut  afunder,  is  the  fame  which 
run  through  the  Iliack  Artery  before  it  was 
cut,  in  the  fame  fpace  of  time.  Having  there¬ 
fore  the  Quantity  which  runs  through  the 
Iliack  Artery,  when  it  is  cut,  and  when  it  is 
not  cut,  we  have  their  Velocities  ^  for  the 
Velocity  of  any  Fluid  running  through  the 
fame  Canal  in  equal  fpaces  of  time,  is  diredtly 
as  the  Quantities  :  But  the  Velocity  of  the 
Blood  when  the  Artery  is  cut,  is  equal  to  that 
it  receives  by  the  full  force  of  the  Heart *,  and 
the  Velocity,  when  it  is  not  cut,  is  that 
Velocity  with  which  the  Blood  moves  through 
the  Aorta  refitted  by  the  anterior  Blood,  and 
therefore  thefe  two  Velocities  are  to  one  ano¬ 
ther  as  7 z  to  3. 

Now  if  the  Heart  throws  out  2  Ounces  of 
Blood  every  Syftole  (as  is  moft  probable)  then 
the  Blood  moves  through  the  Aorta  at  the 
rate  of  156  Feet  in  a  Minute,  as  has  been 
already  computed  *,  and  therefore  the  abfolute 
Velocity  wherewith  the  Blood  would  be  forced 
into  the  Aorta,  did  it  find  no  refiftance,  is 
fudi  as  would  make  it  to  move  390  Feet  in  a 
Minute,  which  is  near  6i  Feet  in  a  f!  of  time. 
We  mutt  next  enquire,  what  is  the  Height, 
from  which  if  a  Body  falls,  it  will  acquire 
this  given  Velocity  ;  for  this  Height  doubled 
gives  the  length  of  the  Cylinder,  whofe  Bafe  » 
is  equal  to  the  Orifice  of  the  Aorta,  and  whofe 
Weight  is  equal  to  the  abfolute  Force  of  the 
Heart 
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It  is  known  by  Experiment  that  the  Force 

of  Gravity,  will  make  a  Body  move  30  Feet 

in  a  fecond,  which  is  the  Velocity  it  acquires 

m  falling  through  15  Feet ;  and  therefore  this 

Velocity  is  to  the  Velocity  of  the  Blood  flowing 

without  refiftance  into  the  Aorta,  as  30  to  6.?. 

But  by  the  Doftrine  of  Galileo,  the  Heights' 

from  which  Bodies  acquire  given  Velocities 

are  as  the  Squares  of  the  Velocities,  that  is 

as  900  to  42.25  ;  therefore  as  900  to  42.24  fo 

is  15  to  0.74.  This  Height  doubled  o-jves 

the  1.48  or  in  Inches  ,7.76,  which  is°  the 

Height  of  a  Cylinder  of  Blood,  who fe  Bafe 

is  equal  to  the  Aorta,  which  we  have  fuppofed 

to  be  equal  to  0.4187  ;  and  therefore  the  folicl 

Content  is  7.436112,  the  Weight  of  which  is 

equal  to  the  abfolute  Force  of  the  Heiri- 

This  Weight  is  five  Ounces,  and  therefore  the 

*  or«;  of  the  Heart  is  equal  to  the  Weight  of 
five  Ounces.  0 

Thus  we  fee  how  vaftly  (hort  this  Force 
falls  or  that  determined  by  Borelli,  The  me 
thod  and  reafonings  we  have  ufed  are  certainly 
julc  ;  all  that  can  be  objected  is,  that  perhaps 
our  Experiments  upon  which  the  demonftration 
is  founded  were  not  fo  nice  as  they  ought  to 
have  been,  tho’  they  were  repeated  feveral 
times.  But  let  us  fuppofe  the  Velocities  of 
the  Blood  refitted  and  not  refitted  in  the  Aorta 
are  not  to  one  another  as  3  to  yh ;  but  as  o  to 
I5\  and  undoubtedly  the  Error  of  the  Ex¬ 
periment  cannot  poffibiy  be  fo  great  as  to 

b  ™ke  fo  §reat  a  di^rence  :  Then"  if  we  cal 
culate  upon  this  ratio ,  we  fhall  find  that  the 
rorce  of  the  Heart  is  little  above  16  Ounces 
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But 
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But  the  Force  of  the  Heart  may  be  found  a 
ft  ill  more  eafy  and  Ample  way,  thus.  It  is 
demonftrated  by  the  W nters  of  Mechanicks, 
that  if  a  Body  whether  fluid,  or  folid,  be 
proiefted  from  any  Height,  according  to  a 
horizontal  Direftion,  it  will  defcribe  by  its 
Motion  a  Parabola  whofe  Latus  Rectum,  is 
equal  to  four  times  the  Height,  from  which  a 
Body  muft  fall  to  acquire  the  Velocity  where¬ 
with  it  is  at  firft  projected. 

Having  therefore  opened  the  II lack  Artery 

of  a  Dog,  laid  in  the 

horizontal  Diredtion 
AE,  and  28  inches 
high  from  the  Ground, 
I  found  that  the  Blood 
moving  in  the  Para¬ 
bola  AFC,  touched 
v  C"  t-Vip  rirrvnnd  at 


TJ 


which  was  about  3  set  diftant  from  the 
perpendicular  AB  let  fall  from  the  Heart. 
Now  if  A  D  be  taken  equal  to  \  of  the  Latus 
Return  of  the  Parabola ,  it  will  be  the  Height 
from  which  the  Blood  muft  fall  to  acquire  its 
Velocity  at  A,  And  becaufe  from  the  Nature 
of  a  Parabola ,  the  Redtangle  under  the  Latus 
Return,  and  the  Altitude  AB  is  equal  to  the 
Square  of  B  C  *,  that  is  4  A  D  x  A  B  =  B  c  q> 
or  AD  x  A  B  =  i  B  c  q  :  therefore  AB :  i 
BC  ::  i  BC:  AD,  that  is  28:  18  ::  18: 

1 1.5.  11  2  inches  is  therefore  the  Height  the 
Blood  muft  fall  from  to  acquire  the  V elocity 
wherewith  it  is  projedted  by  the  Heart.  But 
this  Height  doubled  gives  the  length  of  a  Cy¬ 
linder,  whofe  Bafe  is  equal  to  the  Orifice  of 
the  Aorta,  and  whofe  Weight  is  equel  to  the 

abfoWte 
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abfolute  Force  of  the  Heart :  The  length  of 
the  Cylinder  is  therefore  23  Inches.  The 
Orifice  of  the  Aorta  of  this  Dog,  I  found  to 
_  e  .096  and  therefore  the  folid  Content  of  this 
}  indei  is  2.208,  which  is  equal  to  one 
unce  and  the  third  part  of  an  Ounce,  equal 
to  the  Force  of  this  Dog’s  Heart.  Now 
the  Heart  of  this  Dog  weighed  two  Ounces, 
and  if  we  fuppofe  the  Strength  of  two 
Hearts  to  be  to  one  another  as  their  Weights 
(which  we  reafonably  may,  the  Structure  and 
Fabrick  m  both  being  alike)  and  that  the 
Weight  of  an  ordinary  human  Heart  is  12 
Ounces,  then  the  Force  of  fuch  a  Heart,  will 
be  equal  to  almoft  8  Ounces  Weight.  So  that 
though  this  is  fomething  more  than  what  was 
determined  before  ;  yet  it  is  very  inconfiderable, 
and  of  no  moment  in  refpeft  of  what  the  Force 
or  the  Heart  was  commonly  imagined  to  be 
After  this  method  the  Force  of  the  urinary 
Bladder  may  certainly  be  determined:  For 
fuppofe  the  Bladder  3  Feet  from  the  Ground, 
and  that  it  throws  out  the  Urine  in  a  hori- 
zontal  Direction  6  Feet :  Then  the  Height 
from  which  it  mull  fall  to  acquire  the  Velocity 
by  which  it  is  thrown  out  from  the  Bladder, 
will  be  3  Feet,  and  this  Height  doubled  is  the 
Tength  of  a  Cylinder,  whofe  Bafe  is  equal  to 
a  tranfverfe  Sedition  of  the  Urethra ,  (the  Dia¬ 
meter  of  which  Sedion  I  take  to  be  about  <% 
parts  of  an  Inch)  and  whofe  Weight  is  the 
force  of  the  Bladder.  Now  the  Weight  of 
fuch  a  Cylinder  will  be  found  to  be  near  ? 
Ounces,  _  which  is  therefore  the  Force  of  the 

Blatfder  m  throwing  the  Urine  6  Feet  for- 
wards, 

D  2 
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Borelli  required  a  Force  in  the  Heart  equal 
to  the  preffure  of  180000  ft  weight,  to  move 
20  ft  weight  of  Blood,  whereas  from  what 
has  been  demonftrated,  above  100  ft  weight 
of  Blood  may  be  moved  by  a  Force  in 
the  Heart  which  does  not  exceed  the  pref¬ 
fure  of  one  Pound  at  mod.  This  may  to 
fome  feem  very  Arrange  at  firft  fight  j  but 
if  we  confider  the  Cafe  attentively,  this 
Force  in  the  Heart  will  be  found  fufficient 
for  all  that  is  required  of  it.  It  is  not  indeed 
requifite  that  the  Force  of  the  Heart  lhould  be 
able  move  100  ft  of  Blood  at  red: ;  but  this 
Blood  being  once  moved,  the  Force  of  the 
Heart  muft  be  fuch  as  will  preferve  the 
Motion  at  firft  communicated  to  the  Blood  : 
How  the  Blood  came  firft  by  its  Motion,  is 
not  my  prefent  Enquiry,  that  I  leave  to  be 
determined  by  the  occult  Philofophers  :  How¬ 
ever  this  is  certain,  that  if  the  refiftance  of  the 
Blood  bore  always  the  fame  Proportion  to  the 
Force  of  the  Heart  that  it  does  now,  that  the 
Blood  never  could  at  firft  be  put  in  Motion 
by  the  Heart.  Now  did  the  Blood  conftantly 
move  forwards,  with  the  Motion  at  firft  com¬ 
municated  to  it,  and  did  the  Coats  of  the  Vef- 
fels  make  no  refiftance,  the  pofterior  Blood 
would  not  be  retarded  by  the  anterior,  and  the 
Motion  of  the  Blood  would  equal  the  entire 
Force  of  the  Mover.  But  becaufe  of  the  refi¬ 
ftance  made  by  the  Coats  of  the  Blood-Veffels, 
and  the  Force  which  is  fpent  in  diftending  of 
them,  the  Blood  is  conftantly  retarded  in  its  • 
Motion  as  it  circulates,  and  would  in  a  fhort 
time  flop,  were  not  the  Motion  loft  made  up 

by  a  frelh  impulfe  from  the  Heart ;  and,  there¬ 
fore 


in  driving  the  ■.  Blood ,  See. 

fore  the  Force  of  the  Heart  muft  be  equal  to 
the  refinances  the  Blood  meets  with  in  its  Mo¬ 
tion  5  if  it  were  more,  the  Velocity  of  the 
Blood  would  be  continually  increafing ;  if  lefs, 
it  would  continually  decreafe,  and  at  laft  Hop, 
Arid  from  hence  it  is  evident,  that  if  the  Cir¬ 
culation  of  the  Blood  were  once  ftopt,  all  the 

F  orce  of  the  Heart  could  never  fet  it  a  moving; 
again.  & 
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D  I  S  S  E  R  T  AT ION 

CONCERNING  THE 

Force  of  the  HEART. 

By  JAMES  J  U  R I N,  M.  D.  F.  R.  S . 


To  the  Learned  Richard  Mead,  M.  D. 


S  I  R? 

HOUGH  I  am  not  ignorant,  how 
rude  and  imperfedt  this  DiiTertation  is, 
„  yet  I  readily  venture  to  fubmit  it  to 
your  penetrating  judgment.  For  how  could  I 
wifh  for  a  more  impartial  Judge,  or  how  could 
I  choofe  a  more  proper  Umpire,  than  him, 
whofe  remarkable  Candour  and  Humanity  are 
as  well  known  to  us  all,  as  tliofe  excellent 
talents  which  he  enjoys,  adorned  with  every 
kind  of  Learning  ;  and  by  whofe  bright  Genius 
and  fine  Judgment  we  fee  the  Theory  of 
Medicine  enlightened  and  illuftrated,  and  the 
PradHce  of  it  {Lengthened  and  made  eafy  ? 
Nor  is  there  any  one  living,  of  whofe  appro- 
bation  I  fhould  be  more  defirous,  or  under 

whofe  authority  this  difcourfe,  if  it  has  the 

good 
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good  fortune  not  to  difpleafe  you,  will  be 
more  fafe  from  the  Cavils  of  feme  perverfe 
people.  Of  whom  fome  being  led  by  Pre¬ 
judice,  and  by  the  Reputation  of  great  Names, 
whofe  Opinions  I  fhall  here  controvert,  will 
perhaps  not  think  it  worth  the  while  to  exa¬ 
mine  or  read  what  I  have  faid.  Others,  to 
avoid  either  the  trouble  of  learning,  or  own¬ 
ing  their  ignorance,  will  give  themfelves  an 
Air  of  defpifing  what  they  do  not  underftand. 
As  I  will  readily  grant  them,  that  there  were 
formerly,  and  are  now  feveral  learned  Men, 
who,  without  being  acquainted  with  Mathe¬ 
matical  Knowledge,  exercife  the  Art  of  Heal¬ 
ing  with  Succefs  and  Reputation  ;  on  the  other 
lid-  they  cannot  but  allow,  that  the  IVTathematics 
are  not.  ufelefs  in  Practice,  but  abfolutely  ne- 
ceflary  in  difcove-ring  the  nature  and  caufes  of 
Difeafes..  For,  as  you  very  well  know,  fince 
the  bodies  of  Animals  confilt  partly  of  f olid 
Canals,  partly,  of  Fluids  which  continually  pafs 
thro9  them,  it  plainly  appears  that  they  are 
Machines,  and  therefore  that  the  knowledge 
of  Mechanicks  is  neceflary  to  underftand  their 
Fabrick,  Forces,  Adlions,  and  Impediments 
of  Adlion,  or  Difeafes. 

Which  fubjedts  have  been  treated  even  by 
Mathematical  Writers,  after  Methods  fo  in¬ 
accurate,  and  1  o  contradidlory  to  each  other 
and  to  Reafon,  that  they  have  not  only  added 
no  efteem  and  honour  to  the  moft  noble  of 
Sciences,  but  have  eyen  laid  it  open  to  the 
contempt  and  ridicule  of  the  unlearned.  For 
who,  that  is  not  himfelf  a  Mathematician, 
when  he  fees,  for  example,  that  the  force  of 
the  human  Heart  is  fometimes  made  equal  to 

II  4  3.000 
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3,000  tb  weight,  fometimes  made  to  exceed 
j  80,000,  and  fometimes  brought  down  to 
five  or  eight  ounces  ♦,  that  the  Air  alfo  is  driven 
out  of  the  Lungs  in  Exfpiration  by  a  force, 
fometimes  of  100  fometimes  of  50,000  ft); 
who,  I  fay,  that  has  read  thefe  conclufions  fo 
enormoufiy  different,  and  yet  all  fupported  by 
demonftrations,  if  he  can  forbear  laughing, 
does  not  at  lead:  pronounce  the  knowledege  of 
Mechanics  of  no  ufe  to  difcover  the  faculties  of 
the  Body  ?  But  proper  judges  will  think  it  no 
wonder,  if  fometimes,  in  a  difficult  Problem, 
even  the  ableft  heads  miftake,  and  will  know 
that,  if  any  miftakes  appear,  they  are  not  to 
be  imputed  to  the  Art,  but  to  the  Artift.  To 
Ihew  this  more  plainly  by  an  example,  I  fnall 
propofe  a  new  folution  of  the  famous  Problem 
concerning  the  Force  of  the  Heart.  And,  to 
avoid  the  imputation  of  rafhnefs  in  attempting 
this  after  the  famous  Borelli ,  and  to  pave  a 
way  for  the  reader  to  determine  juftly  and  cer¬ 
tainly,  in  fo  great  a  diffenfion  of  authors,  I 
fhail  Ihew  in  the  firft  place  the  errors  of  Bo~ 
relli’s  Demonffration,  and  fhail  then,  with  the 
fame  freedom  of  inquiry,  examine  the  folutions 


of  Morland  and  Keill. 

The  firft  and  principal  fault  of  Borelli* s  fo¬ 
lution  feems  to  be,  that  he  explains  the  Power 
of  the  Heart  by  a  dead  and  unadljve  weight. 
For,  as  the  Heart  it  felf  is  moved,  when  it 
contracts,  and,  as  it  impels  the  oppofite  bodies, 
the  Blood  and  Coats  of  the  Arteries,  into 
motion,  it  is  plain  that  there  is  no  other  way 
of  difcovering  how  great  ids  power  is,  than  by 
finding  out  the  quantity  of  this  motion.  But 
it  is  as  impoffible  to  compare  any  motion  with 
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a  Quiefcent  weight,  as  a  line  with  a  Rect¬ 
angle. 

The  fecond  error  is,  that  in  the  very  ex¬ 
periment  made  by  the  Circulator,  it  does  not 
at  all  appear  that  the  weight  was  fufpended 
folely  by  the  contra&ile  force  of  the  Mufcles  ; 
fince  that  force  alfo,  by  which  the  Mufcles 

I  applied,  and  the  cheeks  alfo,  and  perhaps  even 
the  Ligaments  might  hinder  their  own  di« 
vulfion  and  the  Rupture  of  the  Fibres,  and  by 
which  even  Mufcles  cut  out  of  a  dead  body 
i  fuftain  confiderable  weights,  might  give  fome 
i  affiftance. 

3.  That  the  forces  of  Mufcles  of  equal  weight 
a  are  reckoned  equal  by  Borelli :  which  feems  to 
be  very  doubtful,  efpecially  when  the  Mufcles 
i  are  of  different  figures. 

4.  That  he  applies  the  whole  power  of  the 
Heart,  that  can  be  exerted  by  the  greateft 
Force  and  endeavour  of  the  Fibres,  to  each 
:  Syflole.  Whereas  the  Circulator  it  felf,  if  it 
1  was  to  drive  to  raife  a  fufpended  weight,  either 
continually,  or  alternatly  with  the  interpofition 
c  of  a  very  fhort  reft,  muft  foon  fall  under  the 
f  attempt. 

5.  That  he  makes  the  refiftance  of  the  Blood 
j  and  Arteries  to  be  fixty  times  as  much  as  the. 
v  whole  Power  of  the  Heart,  inftead  of  it’s  power 
t  in  making  the  Syflole,  which  perhaps  is  the 
>  lead  part  of  the  whole  power. 

6.  That  he  has  committed  a  great  error  in 
I  defining  that  fixty-fold  Ratio,  For  in  Prop.  60, 

:  inftead  of  the  Ratio  of  the  Sum  of  the  Powers 
P  and.  Qj:o  the  Sum  R  and  S,  he  has  given  the 
Ratio,  between  the  ReCtangle  of  the  Powers 
I  P3  and  the  ReClangle  of  R,  S,  If  which 

error 
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error  be  corrected  by  the  fubfequent  Propofi 
lions,  the  refiftance  will  be  found  much  greater 
in  Prop.  73,  than  it  is  determined  by  Boretti 
himfelf,  namely  a  weight  of  1,076,000  ib  in- 
ftead  of  180,000  tb,  and  that  according  to  the 
pofitions  laid  down  by  the  Learned  author 
himfelf. 

7,  Laftly,  That  he  obtrudes  upon  the  Reader 
the  weight  of  180,000  lb  when  it  is  exceeded 
by  a  Power  of  the  Heart  equal  to  3,000  tb  as 
fome  Miracle  or  Monfter,  and  calls  the  force  of 
aPercuflion  to  hisaffiftance,  like  fome  fat 
pvx*™*'  For  in  reality  there  is  no  other  pro¬ 
digy  in  it,  than  that  a  weight  of  $->000  ib 
fhould  keep  in  equilibrio  another  weight  of 
180,000  lb  hung  at  almoft  a  fixtyfold  diftance 
from  the  centre  of  a  balance  of  unequal 
radii. 

I  choofe  to  pafs  over  fome  fmaller  flips, 
many  arbitrary  Hypothejes ,  and  fome  that  con- 
tradid  others.  And  the  faults  which  I  have 
already  Ihewn,  or  at  fcaft  the  greater  part  of 
them,  may  perhaps  not  fo  much  deferve  to  be 
imputed  to  that  learned  Author,  as  to  the 
Work’s  being  poflhumous. 

The  next  that  follows  is  the  Learned 
Dr  Jofeph  Morland ,  who  in  his  Inquiries  into 
the  Force  of  the  Heart,  has  propofed  a  very 
ingenious  method  of  trying  the  Power  of  the 
Heart.  But  befides  the  error  juft  now  re¬ 
prehended  in  Boretti ,  of  comparing  the  Force  j 
of  the  Heart  to  a  quiefeent  weight,  he  feems 
to  have  erred  alfo  in  making  the  whole  adion 
of  the  Heart  to  be  employed  in  diftending  the 
coats  of  the  Arteries.  For  the  Heart  not 
only  extends  the  Arteries,  but  alfo  drives  the 

f  Blood 
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!  Blood  with  a  certain  Velocity  thro*  the  whole 
i  courfe  of  the  Arteries  and  Veins. 

In  the  laft  place  I  fhail  weigh  the  Solution  of 
:  the  very  ingenious  Dr  James  Keill  in  his  Effays 
«  on  fever al  fart  of  the  Animal  (Economy ,  lately 
(  publifhed.  Who  firft  of  all  ventured  not  only 
j;  to  reje6t  the  Power  of  the  Heart,  as  it  was 
>  determined  by  Boretti ,  and  received  and  ap- 
!  plauded  by  a  great  number  of  Writers,  but 
1  alfo  to  fubftitute  another  in  the  room  of  it, 
I  aim  oft  infinitely  lefs. 

He  feems  to  me  to  have  erred,  not  only  in 
f  falling  into  the  firft  miftake  of  Borelli’s  Solution, 
i  but  alfo  in  the  following  particulars. 

I  That  he  either  mifunderftood,  or  at  leaft 
made  an  improper  ufe  of  that  Corollary  of 
Sir  Ifaac  Newton ,  from  which  he  endeavours 
to  determine  the  Force  of  the  Heart.  For  the 
weight  determined  by  our  Britijh  Archimedes , 
j  by  which  the  motion  of  Water  flowing  out  of 
a  Veflel  may  be  generated,  does  not  generate 
i  the  motion  of  the  Water  ;  which  acquires  it’s 
rj  own  motion  by  falling  by  the  Force  of  it’s 
gravity.  But  this  weight  by  falling  for  a 
given  time,  acquires  a  motion  equal  to  the 
motion  of  the  flowing  Water  in  the  fame  given 
time. 

Befides  this  learned  Author  always  fuppofes 
i  the  Velocity  of  Blood  flowing  out  of  the  Heart 
i  to  be  equal  thro*  the  whole  duration  of  the 
||  Syftole,  which  I  fhail  fhew  to  be  very  unequal, 
in  what  follows. 

J  In  the  more  Ample  way,  which  the  learned 
Author  afterwards  propofes,  befides  the  tore- 
errors  there  are  two  others. 


For 
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For  he  fuppofes  the  ftrength  of  the  Hearts 
of  different  animals  to  be  to  one  another  as 
their  weights,  which  I  fhall  fhew  to  be  falfe. 
He  alfo  fuppofes  the  velocity  of  the  Blood 
flowing  out  of  the  Iliack  Artery  cut  afunder, 
to  be  the  fame  as  that  with  which  it  is  thrown 
out  of  the  Heart  into  the  Aorta.  But  as  al~ 
moft  all  the  Blood  that  is  driven  out  of  the 
Heart  is  let  out  by  the  other  Iliack  Artery 
cut  afunder,  it  appears  that  it’s  Velocity  is  fo 
much  greater  in  the  Iliack  Artery  than  in  the 
Aorta,  as  a  circular  fedlion  of  the  Iliack  Artery 
is  exceeded  by  a  fedtion  of  the  Aorta.  Befides 
that  the  equable  Velocity,  with  which  the 
Blood  flows  thro*  the  Aorta,  is  very  different 
from  that  Velocity,  with  which  it  comes  out 
of  the  Heart. 

In  like  manner  may  that  method  be  rejected, 
which  the  learned  Author  ufes  to  determine 
the  Ratio  between  the  different  Velocities  of 
the  Blood,  flowing  thro*  the  Aorta,  with  and 
without  refiftance.  But  as  by  that  Experiment 
not  one  only,  but  both  Velocities  are  found  too 
great,  whence  the  Ratio  that  is  between  them 
is  not  greatly  perverted,  the  proportion  laid 
down  by  him  may  be  well  enough  received, 
as  not  being  far  from  the  truth. 

Having  proceeded  thus  far,  and  difcovered 
the  rocks  on  which  thefe  great  men  have  fplit, 
we  muff  now  proceed  with  the  greatefl'  caution 
in  fo  difficult  a  paifage,  and  fo  full  of  errors.  j 
And  in  the  firft  place,  to  avoid  ambiguity,  it 
is  neceflfary  to  define  a  little  more  accurately 
what  is  the  fubjeft  of  our  inquiry. 

By  the  Force  or  Power  of  the  Heart  we 
mean  either  the  motion  itfelf  of  the  Heart, 

whilft 
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whilft  it  is  made  to  contract,  or  the  motion  of 
any  weight,  which  being  oppofed  to  the  Bloody 
as  it  rufhes  out  of  the  Heart,  and  brought 
againft  it  with  a. proper  Velocity,  can  ballance 
and  flop  the  efflux  of  the  Blood,  and  confe- 
quently  the  very  contraction  of  the  Heart. 

As  we  can  hardly  hope  to  determine  that 
Power  a  priori ,  becaufe  we  neither  fufficiently 
know  the  internal  ftruCture  of  the  Heart,  nor 
the  nature  of  it’s  contracting  caufe,  it  re¬ 
mains  to  judge  of  it  by  the  effeCts,  or  a 
pofteriori. 

The  whole  aCtion  of  the  Heart  confifts  in 
the  contraction  of  it’s  Ventricles.  Now  the 
Ventricles,  when  they  contract,  impinge  upon 
the  Blood,  and,  by  communicating  to  it  fome 
part  of  their  own  motion,  urge  and  expel  it 
with  great  Force,  qua  data  porta.  The  Blood 
thus  protruded  into  the  Aorta  and  pulmonary 
Artery,  preffing  on  all  Tides  impinges  partly 
on  the  Coats  of  the  Arteries  which  were  re- 
I  laxed  and  flaccid  at  the  preceding  Syftole, 
partly  on  the  preceding  Blood  flowing  more 
flow.  Whence  the  Coats  of  the  Arteries  are 
gradually  thruft  outwards,  and  the  courfe  of 
;  the  antecedent  Blood  is  quickened.  But  if  we 
imagine  the  Arteries  to  be  divided  by  minute 
tranfverfe  SeCtions,  when  the  firft  little  portion 
of  Blood  rufhes  into  the  firft  SeCtion,  partly 
that  SeCtion  is  diftended,  partly  the  Blood  con¬ 
tained  in  it  before  is  thrufl  down  into  the  next 
SeCtion,  and  diftends  it,  and  that  aCtion  is 
continued  thro*  the  fucceeding  SeCtions  of  the 
Arteries.  And  then  the  fecond,  and  third 
little  portion  of  Blood,  and  fo  the  reft  one 
after  another  into  the  firft  SeCtion  of  the 
■  i  Artery* 
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Artery,  and  dilate  it  a  little  more,  and  propel 
the  Blood  contained  in  it  into  the  next  Sections 
fucceffively  ;  and  fo  on  till  all  the  Blood  is 
thrown  out  of  the  Ventricles..  But  it  muft  be 
obferved  that  the  more  contracted  and  flaccid 
the  Arteries  are,  the  lefs  they  .  refill  the 
dilatation,  and  the  more  they  are  dilated,  the 
ftronger  they  refill  any  farther  diltraCtion  *,  and 
therefore  that  the  Force  of  the  Blood  burfting 
out  of  the  Heart  is  at  firft  more  fpent  upon 
the  dillention  of  the  Arteries,  than  upon  the 
protrulion  of  the  preceding  Blood,  but  at  lall 
that  the  antecedent  Blood  is  more  propelled 
than  the  Arteries  are  dillended,  for  being. now 
made  lliff  they  fcarce  admit  a  greater  dilata- 
tion. 

But  as  the  Blood  rulhing  out  of  the  Heart, 
as  was  before  obferved,  communicates  part  of 
it’s  motion  to  the  Coats  of  the  Arteries,  part 
to  the  preceding  Blood,  it  mull  necefiarily 
abate  fomething  of  it’s  former  fwiftnefs,  and 
therefore  whilll  it  delays  the  contra&ion  of  the 
Ventricles,  it  receives  a  new  impulle  from 
them  and  bellows  part  of  it,  for  the  fame  rea- 
fon  as  was  given  before,  on  the  Coats  of  the 
Arteries,  and  the  preceding  Blood,  whence  it 
is  again  retarded,  and  receives  another  llroke 
of  the  Ventricles,  and  fo  on,  till  it  is  all  driven 
out  of  the  Ventricles. 

Befides  the  caufe  afligned  above,  there  re¬ 
mains  another,  by  which  the  Blood  flowing  i 
out  of  the  Heart  is  gradually  retarded,  and  fo 
fucceflively  receives  new  impetus’s  from  thu 
Ventricles  contracting  themfelves.  For  the 
Blood  flowing  into  the  Aorta,  tho*  it  be  fup- 
pofcd  to  meet  with  no  refiftance  at  all,  and  fo 
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I  to  fuffer  no  diminution  of  ids  motion,  yet  as 
it  is  carried  from  a  wider  into  a  narrower 
compafs,  it  increafes  continually  in  length, 
till  it  is  all  come  into  the  Aorta  ;  and  as  the 
Sedlion  of  the  Aorta  is  not  diminifhed,  the 
Velocity  of  the  Blood  is  neceffarily  diminifhed. 
For  the  motion  of  the  Blood  is  in  a  Ratio 
compounded  of  the  Ratio  of  a  Section  of  the 
Aorta,  of  the  Velocity  in  it,  and  of  the  length 
of  a  column  of  Blood,  by  our  third  Theorem 
De  Motu  Aquarum  fluentium .  But  as  the  portion 

I  of  Blood,  which  is  already  come  into  the 
Aorta,  is  gradually  retarded,  the  Blood  con¬ 
tained  in  the  Ventricle  will  be  thereby  retarded, 
and  hence  the  contra&ion  alfo  of  the  Ventricle 
will  be  retarded.  Whence  the  Ventricles  will 
continually  communicate  one  part  of  their 
motion  after  another  to  the  contiguous  Blood, 
i  continually  retarded  by  the  fame  caufes.  I 
fhall  obferve  by  the  by,  that  it  appears  from 
hence,  that  the  Blood  has  one  motion  when  it 
is  burfting  out  of  the  Heart,  and  another  when 
it  is  already  driven  out  of  the  Heart,  and  flow¬ 
ing  in  the  Arteries.  Alfo  that  the  ftroke  or 
impulfe  of  the  Ventricles  upon  the  Blood, 

I  which  otherwife  would  be  Angle,  and  per¬ 
formed  in  an  inflant,  is  continued  thro*  the 
whole  Syftole,  by  the  Force  of  the  above 
mentioned  caufes,  by  which  the  Blood  is  con¬ 
tinually  retarded. 

Let  us  therefore  confider  each  Ventricle  of 
the  Heart  driving  the  Blood  as  a  given  body 
impinging  with  a  given  fwiftnefs  on  another 
body  at  reft,  to  which  part  of  ids  motion  being 
communicated,  both  bodies  are  carried  with  a 
common  Velocity,  But  the  power  of  it  is 

equal 
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equal  either  to  the  Faffum  of  the  weight  of 
the  Ventricle,  and  its  initial  Velocity,  before 
it  impinges  on  the  Blood ;  or  to  the  fum  of 
the  motions  of  the  Ventricle  it  felf  and  the  Blood 
flowing  out  of  it,  and  of  the  motion  which 
is  communicated  to  the  Coats  of  the  Arteries, 
and  to  the  preceding  Blood  *,  or,  if  we  fuppofe 
no  refiftance  of  the  Arteries  and  preceding 
Blood,  to  the  Sum  of  the  motions  of  the 
Ventricle,  and  of  the  effluent  Blood, 

'Theorem  L 

The  motion ,  by  which  a  hollow  Machine  unequally 
c on tr affile  is  caufect  to  contraff ,  is  equal  to  the 
Sum  of  the  Fa6ta  of  every  particle  of  the  Ma¬ 
chine  ,  drawn  into  their  refpeffive  Velocities , 

It  appears  from  Mechanicks* 

Cor  oh  I.  The  motion  of  a  Machine  is  lefs 
than  the  Faffum  drawn  from  the  weight  of  the 
Machine  into  the  Velocity  of  thofe  parts  of 
the  Machine,  which  are  moved  with  the  great- 
eft  fwiftnefs  whilft  they  contract.  . 

II.  The  motion  of  a  Machine  is  equalled  to 
the  Faffum  of  it’s  weight  drawn  into  fome 
middle  Velocity  between  the  Velocities  of  thofe 
parts  of  the  Machine  which  are  moved  moft 
fwiftly,  and  thofe  which  are  moved  moft 
fiowly. 

III.  If  feveral  fimilar  Machines  contraft 
themfelves  in  like  manner,  the  middle  Ve> 
locity,  either  equable  or  inequable,  yet  being 
in  like  manner  augmented  or  diminiftied  in  all 
the  Machines,  the  motion,  by  which  each 

Machine 
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5  Machine  is  caufed  to  contract,  obtains  a  Ratio 
;i  compounded  of  the  Quadruplicate  Ratio  of 
;l  the  Homologous  Diameter  of  the  Machine* 
and  the  inverted  Ratio  of  the  time,  in  which 
the  contraction  of  the  Machine  is  performed* 
or  a  Ratio  compounded  of  the  Ratio  of  the 
}\  weight  of  the  Machine,  the  Subtriplicate  Ratio 
of  the  fame  weight,  and  the  inverted  Ratio  of 
[  the  time. 


theorem  IL 

\  If  water  he  prefed  out  of  a  hollow  Machine  un -  Pbilof 
equally  contractile ,  A  B  C  D,  by  the  contraction  Iranfaft. 
of  the  Machine ,  the  motion  of  the  Water ,  coming  num'  359- 
out  of  the  Orifice  A  is  equalled  to  the  Sum  of  ^ 


the  Fafta  of  any  tranfverfe  Sections  of  all  the 
*  filaments  of  water  AB,  AC,  AD  5  each  being 
drawn  into  their  refpedive  Lengths  and  Velo¬ 
cities* 


E 
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Demonftration .  Inftead  of  the  Filaments  of 
Water,  let  a  Machine  he  conceived  to  confifl 
entirely  of  very  fmall  Tubes,  of  unequal  fize, 
A B,  AC,  AD,  ending  in  the  Orifice  A. 

The  Motion  of  Water  in  any  Tube  is  equal 
to  any  Sedion  of  the  fame  Tube,  drawn  into 
the  Velocity  of  the  Water  flowing  thro*  that 
Se&ion,  and  the  length  of  the  Tube,  by 
Fbeor,  III.  Be  Motu  Aquar.  fluent.  Therefore 
the  Sum  of  the  Motions  of  the  Water  in  all 
the  Tubes  taken  together,  or  the  Motion  of 
the  Water  burfting  out  of  the  Orifice  of  the 
Machine  is  equal  to  the  Sum  of  the  Falla  of 
the  Sections  of  all  the  Tubes  or  Filaments  of 
Water,  drawn  into  their  refpe&ive  Lengths  and 
Velocities.  £1  E.  B. 

Corol  I.  The  Motion  of  Water  flowing  out 
is  lefs  than  the  Fablum  of  the  Orifice  A,  the 
Velocity  of  the  Water  going  out,  and  the 
length  of  the  longefl  filament  of  Water.  For 
the  Fatturn  of  the  Orifice  and  of  the  Velocity 
of  the  effluent  Water  is  equal  to  the  Sum  of 
the  Faff  a  of  each  of  the  Se&ions  of  the  fila¬ 
ments,  drawn  into  their  refpe£tive  Velocities  ; 
and  the  Sum  of  thefe  Falla  drawn  into  the 
length  of  the  longefl  filament  is  greater  than 
the  Sum  of  the  fame  drawn  each  into  their 
own  length. 

II.  The  Motion  of  Water  is  equalled  to  the 
FaBum  of  the  Orifice  A,  and  of  the  Velocity 
of  the  Water  going  out,  drawn  into  any  mid¬ 
dle  length  between  the  lengths  of  the  longefl 
and  fhorteft  filaments :  or  is  equalled  to  the 
Fattum  of  the  quantity  of  Water  flowing  out 
in  a  given  time,  and  of  the  middle  length 
beforementioned,  applied  to  that  given  time, 
i  III.  If 
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III.  If  feveral  fimilar  Machines  full  of  Water 
be  in  like  manner  contra&ed  either  with  an 
equable  or  unequable  middle  Velocity,  but 
alike  increafed  or  diminifhed  in  all  the  Ma¬ 
chines  ;  the  Motion  with  which  the  Water 
burfts  out  of  the  Orifice  of  each  Machine* 
has  a  Ratio  compounded  of  a  Quadruplicate 
Ratio  of  every  Homologous  Diameter  of  the 
Machine,  and  a  reciprocal  Ratio  of  the  time* 
in  which  the  Contra&ion  of  the  Machine  is 
performed :  or  a  Ratio  compounded  of  the 
Ratio  of  the  weight  of  the  Machine,  or  bulk 
of  water,  either  contained  in  the  Machine,  or 
driven  out  of  it,  a  Subtriplicate  Ratio  of  the 
fame  weight  or  bulk,  and  a  reciprocal  Ratio 
of  the  time, 

PROBLEM ; 

V o  find  the  Power  of  the  Heart . 

Makep  =  the  Weight  of  the  left  Ventricle* 
or  the  quantity  of  Blood  equal  to  the 
fame  Weight. 

S  =  internal  Superficies  of  the  fame. 

/  =  middle  length  of  the  filaments  of 
Blood  coming  out  of  it. 

$  =  a  Seftion  of  the  Aorta. 
q  =  the  Quantity  of  Blood  contained  in 
the  left  Ventricle. 

t  =  the  Time,  in  which  the  Blood 
would  be  driven  out  of  the  Heart* 
if  the  refiftance  of  the  Arteries 
<•  and  preceding  Blood  was  taken  a- 

way. 

V  zz  the  variable  Velocity,  with  which 
the  Blood  rufhing  out  of  the  Heart 
E  2  would 
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would  flow  thro®  the  Aorta,  if  the 
refiftance  was  taken  away. 
x  =  The  variable  length  of  the  Aorta 
which  is  run  thro*  by  the  Blood 
flowing  out  of  the  Heart. 

%  =  the  time,  in  which  the  length  x  is 
run  thro9. 

Thence  the  variable  middle  Velocity  of 
the  Blood  contiguous  to  the  Ventricle,  or 
the  middle  Velocity  of  the  Ventricle  it- 

s  v 

The  Motion  of  the  Ventricle  (by  Theor.  L 

s  v 

Cor.  II.)  =  p  x  —  •  ) 

S 

The  Motion  of  the  effluent  Blood  (by  Theor.  II. 

Cor.  II.)  =  s  v  xJCpT. 

The  Sum  of  thefe,  or  the  Power  of  the  Ven- 

p 

tricle  =  s  v  x  g  -j-  /  -j--  x.  But  v  is  =  x 

z 

Whence  by  the  Newtonian  method  inverted* 

we  find  the  power  of  the  Ventricle  =  — . 

p  f  x  z 

x  /.  But  as  2;  =  /,  fo  s  x  =  j* 

Hence  the  Power  of  the  Ventricle  is  =  —  x 

s+x+'- 

o  is 

In  like  manner  the  Power  of  the  right  Ven¬ 
tricle  is  found  =  JL  xl  +  I+A. 

i  S  1  2  * 
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The  fame  is  fignified  by  Greek  Letters  in  the 
right  Ventricle,  as  by  Latin  letters  in  the  left. 
Hence  the  whole  Power  of  the  Heart 


jL  — j—  f  /  T*  a  .  Q.E.I. 

2S  1  2cr 


If  we  fuppofe, 

p  =  8  ounces  Avoird.  =  13.128  Cub.  inches 
*  =  4  a  =  6-564 

S  =  10  fquare  inches 
2  =  10 
/  .=  2  inches 
A  =  I  h 

q  =  2  ounces  Avoird.  =  3.282  cub.  inches 
j  =  0.4185  fquare  inches  > 
cr  =  0.583  SBy  Dr  Keill* s 

/=  0^.1  j  Experiments. 


The  Power  of  the  Ventricles  will  be  equal 
to  the  following  weights : 


Of  the  left  Ventricle 
Of  the  right  Ventricle 
Of  the  whole  Heart 


1 


ft 

9 

-  6 


4 


Of  which  weights  the  Velocity  is  that,  with 
which  the  length  of  an  inch  is  run  in  every 
Second. 

Cor .  I.  As  often  as  the  Pulfe  becomes 
quicker  *,  either  the  refinance  is  leffened,  or 
the  Power  of  the  Heart  is  increafed,  or  a  lefs 
*  quantity  of  Blood  than  ufual  is  thrown  out  of 
the  Heart  at  each  contraction. 

II.  If  the  Pulfe  is  flower  than  ufual,  it  is 
evident,  either  that  the  refiftance  is  increafed, 
or  the  Power  of  the  Heart  leffened.,  or  that  a 

E  1  greater 
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greater  quantity  of  Blood  is  thrown  out  of  the 
Heart. 

III.  If  the  refinance  is  increafed,  it  will 
neceffary  follow,  either  that  the  Pulfe  will  be 
retarded,  or  the  Power  of  the  Heart  increafed, 
or  that  a  lefs  quantity  of  Blood  than  ufual 
will  be  driven  out  of  the  Heart. 

IV.  If  the  refinance  is  leffened,  either  the 
Pulfe  is  quickened,  or  a  greater  quantity  of 
Blood  is  thrown  out  at  each  Syftole,  or  the 
Force  of  the  Pleart  is  diminiffied. 

V.  If  the  Force  of  the  Heart  is  increafed, 
either  the  reffiftance  mull  neceffarily  be  in¬ 
creafed,  or  the  Pulfe  quickened,  or  more  Blood 
thrown  out  of  the  Heart. 

VI.  If  the  Force  of  the  Heart  is  leffened, 
either  the  refiftance  mull  neceffarily  be  leffened, 
or  the  Pulfe  grow  flower,  or  lefs  Blood  be 
thrown  out  of  the  Heart. 

VII.  When  a  lefs  quantity  of  Blood  is 
thrown  out  of  the  Heart  j  either  the  Pulfe  is 
quickened,  or  the  Force  of  the  Heart  dimi¬ 
nifhed,  or  the  refiftance  increafed. 

VIII.  When  more  Blood  is  thrown  out  of 
the  Heart  ;  either  the  Pulfe  will  become 
flower,  or  the  Power  of  the  Heart  will  be 
increafed,  or  the  refiftance  will  be  leffened. 

ScboL  I.  Since  it  feems  very  difficult  to  de¬ 
termine  accurately  the  internal  Superficies  of 
the  Ventricles,  or  to  give  an  account  of  the 
diminution,  which  they  fuffer  in  contra&ing, 
we  have  been  content  to  eftimate  them  by  guefs  :*  # 
For  if  you  make  each  of  them  equal  to  12,  or 
to  8  fquare  inches,  it  will  make  very  little 
alteration  in  their  Power.  Which  may  alfo 
be  obferved  of  the  middle  length  of  the 

Filaments 
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Filaments  of  Blood.  We  alfo  pafs  over  the 
differences  of  the  Sedion  by  which  both  the 
Arteries,  and  their  branches  neareft  the  Heart 
are  increafed,  as  very  difficult  to  be  difcovered, 
and  almoft  infenfible.  Otherwife  the  Power 
of  the  Heart  wrould  appear  to  be  a  little  lefs 
than  we  have  eflimated  it. 

II.  The  learned  Dr  Keill  has  determined  the 
Velocity  of  the  Blood  flowing  out  of  the  Heart, 
without  reflflance,  is  fuch  as  would  make  it  to 
move  near  6  i  feet  in  a  ^  of  time.  But  he 
fuppofes  the  fwiftnefs  of  the  Blood  to  be  equa¬ 
ble  thro*  the  whole  Syftole,  which  we  have 
iliewn  already  to  be  very  unequal,  and  to  be 
retarded  gradually  from  the  beginning  of  the 
Syftole.  If  any  one  would  determine  this,  he 
muft  fubftitute  the  Power  of  the  Ventricle 
found  in  the  fourth  Equation  above,  and 
afcribe  fome  value  to  x,  to  extrad  v9  or  the 
Velocity  refponding  to  it.  Thus,  as  in  the 
beginning  of  the  Syftole  x  =  0,  and  at  the  end 

the  Velocity  of 'the  Blood  at  the  begin- 
s 

ning  of  the  Syftole,  is  determined  to  be  fuch 
as  to  flow  14  i  feet  in  a  fecond  ;  but  at  the  end 
to  flow  4  i  feet  in  a  fecond.  In  like  manner 
in  the  right  Venticle  :  the  beginning  Velocity 
of  the  Blood  will  make  about  10  I  Feet,  but 
the  laft  3  feet  in  the  fame  fpace  of  time. 

Hitherto  we  have  made  ufe  of  that  Hypo- 
thefts,  in  which  the  Mufcles  conftituting  the 
l#  Ventricles  of  the  Heart  receive  all  the  Motion, 
by  which  they  are  caufed  to  contrad,  in  a 
moment  of  time.  But  if  we  fuppofe  the  Mo¬ 
tion  not  to  be  communicated  to  them  in  a  Angle 

E  4  moment. 
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moment,  but  in  a  very  fmall  fpace  of  time, 
which  bears  but  a  fmall  proportion  to  the  whole 
duration  of  the  Syftole  ;  the  Power  of  the 
Heart  mult  be  efti mated  fomething  greater, 
than  we  have  determined  it.  But  if  that  Mo¬ 
tion  be  eftimated,  during  the  Syftole,  to  be 
increafed  in  proportion  to  the  time  *,  the  whole 
Motion  acquired  in  the  end  of  the  Syftole  will 
be  twice  as  great  as  we  have  fuppofed  it,  if 
the  Blood  flowing  out  of  the  Heart  meets  with 
no  refiftance.  But  when  there  is  the  ufual  refi¬ 
nance,  it  will  be  five  times  as  great,  which 
will  appear  by  the  calculation.  In  like  man¬ 
ner  our  calculation  may  be  accommodated  to 
any  other  Hypothefis,  by  which  the  Motion 
of  the  V entricles  may  be  augmented  in  a 
duplicate  or  other  larger  proportion  of  time. 
But  the  Power  acquired  at  the  end  will  be 
found  far  greater  than  what  was  fuppofed 
above,  namely  triple  by  a  duplicate,  quadruple 
by  a  triplicate,  quintuple  by  a  quadruplicate 
Ratio,  and  fo  on  in  infinitum . 

^But  the  fecond  Hypothefis,  by  which  the 
Ventricles  receive  all  their  Motion  in  a  very 
fhort  fpace  of  time,  feems  to  me  much  the 
moft  probable.  As  fome  time  muft  be  fpent 
in  generating  any  Motion  ;  and  as  the  Motion 
of  the  Ventricles  does  not  feem  to  increafe  fo 
ilowly,  as  not  to  be  augmented  quicker,  than 
according  to  the  Ratio  of  the  time.  For  the 
Motion  of  the  Mufcles  cannot  be  caufed 
merely  by  the  impetus  of  any  Fluids,  which 
come  out  of  the  Blood  ;  feeing  we  can  exert  a  * 
Motion  with  either  arm,  far  greater  than  the 
Motion  of  the  Blood  flowing  thro5  all  the 
Yeffels  of  the  Body.  It  remains  therefore^ 

that 
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that  the  Fibres  of  the  Mufcles  compofing  the 
Ventricles  of  the  Heart  be  impelled  into  Mo¬ 
tion  by  fome  Rarefaction  of  the  Liquors  flowing 

i  into  them.  But  this,  as  often  as  it  requires  a 
great  Force,  is  commonly  fudden,  and  almoft 
inftantaneous.  Add  to  this,  that  the  Motion 
of  the  Ventricles  according  to  this  Hypothefis 
is  made  much  lefs,  than  by  the  third. 

But  which  Hypothefis  fo  ever  of  thefe  be 

ii  admitted,  all  our  Corollaries  may  alike  be 
deduced  from  the  Problem.  Which,  whether 
they  will  give  any  help  towards  explaining  the 
Hiftory  of  Difeafes,  we  leave  to  the  con- 
fideration  of  the  Sagacious  Phyfician.  But  it 

Lmay  eaflly  be  known,  by  the  nature  of  every 

1  Difeafe,  whether  the  refiftance  be  increafed  or 
diminiflied.  It  is  probable  alfothat  the  Force 
of  the  Heart  may  be  increafed  or  leflened,  as 
the  Force  of  the  other  Mufcles  is  augmented  or 
diminiflied  ;  tho9  I  find  the  celebrated  Bellini 
has  determined  otherwife. 

theorem.  II L 

The  whole  Motion  of  the  refiftance ,  which  hinders 
the  Blood  burfting  out  of  the  Hearty  during  the 
Syftole ,  or  the  whole  Motion ,  which  is  com¬ 
municated  to  the  preceding  Blood ,  and  to  the 
Coats  of  the  Arteries ,  is  very  nearly  equal  to 
the  whole  Power  of  the  Heart . 

Bern.  When  the  Syftole  of  the  Heart  is 
*  finiftied,  that  part  of  the  Aorta  and  Pulmo¬ 
nary  Artery,  which  is  next  the  Heart,  remains 
full  of  Blood  thro9  the  whole  Syftole  of  the 
Arteries.  For  their  Fabrick  and  JunClure, 

by 
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by  which  they  are  United  to  the  Heart,  does 
not  fuffer  them  to  be  entirely  clofed  by  the 
Coats  perfectly  falling  clofe  to  one  another, 
nor  can  their  cavity  be  void  of  Blood.  For 
©therwife,  when  the  other  parts  of  the  Arteries 
contract  themfelves,  the  Blood  contained  in 
them  would  be  driven  into  a  Vacuum  with  a 
Motion  that  is  backward,  and  ufelefs  and  con¬ 
trary  to  the  natural  Motion  of  the  Blood. 
Then  alfo  the  femilunar  valves  would  not  be 
ftretched  towards  the  Ventricles,  and  fo  the 
Blood  fqueezed  out  of  the  Auricles  into  the 
Ventricles,  even  in  the  Diaftole  of  the  Heart, 
would  be  protruded  into  the  Arteries. 

Hence  it  appears  that  the  Blood  laft  driven 
out  of  the  Heart  when  the  Syftole  is  performed 
remains  unmoved  in  the  Arteries,  and  there¬ 
fore  that  it  has  received  all  the  Motion  of  the 
Ventricles,  and  therefore  that  it  has  com¬ 
municated  the  whole  partly  to  the  antecedent 
Blood,  and  partly  to  the  Coats  of  the  Arteries. 
Q.  E.  D. 


theorem.  IV. 

The  Motion ,  which  is  communicated  to  the 
preceding  Blood  in  the  Syftole  of  the  Heart ,  is 
to  the  Motion  communicated  to  the  Coats  of  the 
Arteries ,  very  nearly  as  the  time  of  the  Syftole 
of  the  Heart  is  to  the  Diaftole . 

Dem .  Since  the  Blood  is  carried  with  an 
equal  courfe  thro5  all  the  VefTels  of  the  Body,* 
except  thofe  parts  of  the  Arteries  which  are 
neareft  the  Heart,  it  is  neceffary,  that  both 
the  Motion  loft  by  the  friftion  of  the  Blood 

again  ft 
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againft  the  Tides  of  the  Veflfels,  and  alfo  the 
Motion  given  to  the  Blood  by  the  Syftoie 
either  of  the  Heart  or  Arteries,  fliouid  be  equal 
in  equal  times.  But  that  Motion,  which  is 
communicated  by  the  Syftoie  of  the  Arteries 
to  the  Blood,  is  the  fame  precifely  with  that 
which  was  imprefted  on  the  Coats  of  the  Ar¬ 
teries  by  the  Syftoie  of  the  Heart,  fince  the 
Arteries  are  reftored  by  the  fame  impetus  by 
which  they  were  forced.  And  the  Syftoie  of 
the  Arteries  agrees  in  duration  with  the  Dia- 
ftole  of  the  Heart.  Whence  the  propofition 

is  evident.  Q,  E.  D. 

Cor.  If  we  fuppofe,  with  the  learned 

Dr  Keill ,  that  the  Syftoie  of  the  Heart  is 
performed  in  a  third  part  of  the  time  taken 
between  two  Pulfes  the  Motion  communi¬ 
cated  to  the  preceding  Blood  will  be  a  third 
part  of  the  whole  power  of  the  Heart :  but 
the  Motion  communicated  to  the  Arteries 
double  the  former,  or  two  third  parts  of  the 
whole  power  of  the  Heart. 

theorem  V . 


In  different  Animals  the  power  of  the  Heart 
obtains  a  Ratio  compounded  of  a  quadruplicate 
Ratio  of  any  Homologous  Diameter  of  the  Ani¬ 
mal,  and  an  inverted  Ratio  of  the  time ,  in 
which  the  Heart  is  contracted :  or  a  Ratio 
compounded  of  the  Ratio  of  the  weight  either 
of  the  Heart  itfelf  or  of  the  whole  Animal ,  of 
a  fubtriplicate  Ratio  of  the  fame  weighs  Und 
of  a  reciprocal  Ratio  of  the  time , 
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This  is  eafily  demonftrated  either  from 
Cor .  III.  Theor.  I  and  II.  or  from  the  Power 
of  the  Heart  determined  in  the  preceding 
Problem. 

Cor.  I.  If  we  fuppofe  the  Power  of  the 
Heart  to  have  a  Ratio  of  the  weight  either  of 
the  Heart  itfelf,  or  of  the  whole  Animal,  or 
of  the  quantity  of  Blood  in  the  whole  Animal ; 
the  length  of  the  Animal  will  be  in  a  Ratio  of 
the  time,  in  which  the  Syftole  of  the  Heart 
is  performed,  or  in  an  inverted  Ratio  of  the 
frequency  of  the  Pulfes. 

II.  If  the  Ratio  of  the  length  of  the  whole 
A.nimal  is  greater  than  the  inverted  Ratio  of 
the  frequency  of  the  Pulfes,  the  Ratio  of  the 
Power  of  the  Heart  muft  neceflfarily  be  greater 
than  the  Ratio  of  it’s  weight. 

Schol.  As  it  appears  from  Experiments  that 
the  Pulfes  of  Boys  are  not  fo  much  more  fre¬ 
quent  than  the  Pulfes  of  Men,  as  Boys  are 
exceeded  in  length  by  Men,  it  muft  be  con¬ 
cluded,  by  the  fecond  Corollary,  that  the 
Power  of  a  Man’s  Heart  has  a  greater  Ratio 
to  the  Power  of  a  Boy’s  Heart,  than  is  the 
Ratio  of  the  weights.  And  it  is  the  fame  in 
the  other  Mufcles.  For  if  the  ftrength  of  the 
Body  was  to  follow  the  Ratio  of  the  weight. 
Boys  would  be  able  to  perform  journies  of 
equal  length  in  the  fame  time  with  Men. 

In  the  fame  manner  as  we  have  determined 
the  Motion  of  the  Blood  burfting  out  of  the 
Ventricles  of  the  Heart  by  the  fecond  Theorem  t 
may  the  Motion  alfo  of  the  Urine  flowing  out 
of  the  Urethra  be  determined.  For  if  we 
fuppofe  the  length  of  the  Urethra  and  Bladder 
equal  to  12  inches,  and  that  two  ounces  of 
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J  Urine  are  emitted  in  a  fecond  of  time,  the 
|  Motion  of  the  effluent  Urine  will  be  equal  to 
:  the  Motion  of  a  weight  of  i  h  Ife  which  may 
:  run  the  length  of  an  inch  in  every  feconcb 
1  But  becaufe  the  Urine  is  expelled  not  only  by 
:  the  contradile  Forces  of  the  Bladder,  but  alfo 
j  by  the  affiftance  of  the  Diaphragm  and  Ab- 
:  dominal  Mufcles,  the  Power  of  the  Bladder 
)  cannot  be  eftimated  by  the  Motion  of  the  pro- 
I  fluent  Urine. 

I  beg.  Sir,  that  you  would  give  a  favourable 
\  reception  to  thefe  papers  ;  and  1  heartily  wifhf 
i  for  the  public  Safety,  that  you  may  long  en¬ 
joy  your  health,  and  continue  to  increafe  the 
i  efteem  the  World  has  of  you,  and  to  promote 
the  dignity  of  the  JEfculapian  Art, 

Jan,  I,  171! 
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An  Anfwer  to  the  foregoing  Dijfertation , 
by  James  KeillM.5.  in  a  Letter 
to  the  Learned  Dr  Mead. 

Sir, 

Thihf.  T  H  AV  E  read  Dr  Jurin’s  Letter  addreffed 
Vranf,  |  to  you,  and  lately  publifhed  in  the  Philo - 
*um.  361.  fophical  Tranfa&ions  in  which  that  learned 
ta&-  995-  Gentleman  endeavours  to  weaken  what  I  have 
faid  of  the  Force  of  the  Heart.  As  the 
calculation  of  the  Force,  with  which  the 
Heart  expels  the  Blood,  made  by  Borelli , 
feemed  almoft  incredible  to  every  one,  I 
thought  it  no  rafh  attempt,  not  injurious  to 
the  reputation  of  Borelli ,  no  offence  to  the 
learned  World,  to  endeavour  to  come  nearer 
to  the  Truth.  In  which  Effay  I  did  not  pro- 
pofe  to  give  an  accurate  determination  of  the 
Force  of  the  Heart,  but  rather  to  point  out  a 
method,  by  which  this  Force  might  perhaps 
be  found  out;  and  to  incite  thofe  who  are 
better  fkilled  in  Geometry  to  inveftigate  a 
Problem  which  was  greatly  wanted.  I  lhall 
endeavour  now  to  defend  this  Effay  againft 
the  learned  Gentleman’s  objections,  with  the 
fame  difpofition  of  mind,  with  which  I  firft 
fet  about  it.  For  I  am  not  in  queft  of  any 
Honour  (my  Reputation,  how  fmall  foever  it  is, 
is  certainly  greater  than  I  deferve)  but  rejoyce  j 
at  any  light  that  is  given  to  Phyfick  from 
any  quarter.  Therefore  I  fend  you  this  Letter 
not  to  fupport  my  own  Determinations,  but  that 
one,  who  is  more  than  equal  to  this  talk,  may  be 
pleafed  to  look  over  his  Demonftrations  again. 
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and  give  them  more  correct  to  the  Republic  of 
i  Learning.  For  as  my  Adverfary  has  befought 
I  you  to  be  his  Patron,  fo  I  defire  to  leave  this 
’  Controverfy  to  your  Determination,  who  are 
j  a  fit  and  learned  Judge  of  it. 

The  chief  Error  which  he  obje&s  to  me 
j  and  Dr  Moreland  is,  that  in  calculating  the 
ij  Power  of  the  Heart,  we  have  endeavoured  to 
{  determine  what  Ratio  it  has  to  a  dead  weight, 
c  or  to  the  weight  of  the  Body.  4  But  as  the 
1  4  Heart  itfelf  is  moved,  fays  he,  when  it  con- 
1  4  tradls,  and  as  it  impels  the  oppofite  bodies, 

1  4  the  Blood  and  Coats  of  the  Arteries,  into 
!  *  Motion,  it  is  plain  that  there  is  no  other 
3  4  way  of  difcovering  how  great  ids  Power  is, 

3  4  than  by  finding  out  the  quantity  of  this 
1  4  Motion.  But  it  is  as  impofiible  to  compare 
3  4  any  Motion  with  a  quiefcent  weight  as  a  line 
4  with  a  Redtangled  But  I  do  not  know  that 
s  either  of  us  has  compared  the  Motion  of  the 

!  Heart  with  a  quiefcent  weight.  But  I  do  not 
fee  what  Ihould  hinder  us  from  comparing  the 
t  Power  of  the  Heart,  or  the  Force  that  moves 
1  the  Heart  and  impels  the  Blood,  with  a 
r  weight.  For  tho*  there  is  no  relation  between 
the  Weight  and  the  Motion  of  a  folid  body, 
yet  the  moving  Force,  if  it  a£ts  on  a  Fluid, 
has  certainly  fome  proportion  to  the  Force  of 
*  Gravity,  And  indeed  the  moving  Force  of  a 
if  body,  caufing  a  certain  quantity  of  Motion  in 
a  given  time,  is  equal  to  the  weight,  which 
acquires  the  fame  quantity  of  Motion,  in  Fall- 

I/ng  by  the  force  of  Gravity,  in  the  fame 
"time.  Plence  the  Force,  by  which  Water  is 
prefled  out  of  any  Orifice,  is  faid  to  be  equal 
to  a  certain  weight :  becaufe  a  given  weight, 

and 
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and  the  Force  which  preffes  the  Water  oat, 
generate  equal  Motions  in  equal  times.  This 
feems  to  me  to  be  the  genuine  Senfe  of  Sir  Ifaac 
Newton's  Corollary,  nor  does  what  I  have  faid 
of  the  Force  of  the  Heart  differ  from  this 
Senfe.  Sir  Ifaac  Newton's  words  are,  the  Force , 
hy  which  the  whole  Motion  of  flowing  W 'iter  can 
he  generated ,  is  equal  to  a  weight ,  & c .  to  which 
Dr  Jurin  docs  not  feem  fufficiently  to  have 
attended,  when  he  fays,  the  weight  hy  which  the 
Motion  of  JVater  flowing  out  of  a  Vejfel  may  be 
generated  &c. 

But  if  I  have  erred  in  this,  I  have  erred 
with  the  principal  Geometricians  of  this  age, 
Huygens  and  Sir  Ifaac  Newton ,  who  both  ex¬ 
plain  the  Force  of  Fluids  by  the  Force  of 
Gravity.  Nor  does  Sir  Ifaac  Newton  do  this 
only  in  the  beforementioned  Corollary ,  but  he 
fliews  alfo  in  other  places  a  method,  by  which 
the  Ratio  of  the  refiftance  of  a  Medium ,  that 
is,  of  the  adtion  of  a  fluid  on  a  folid  body, 
to  the  Force  of  Gravity  or  the  Centripetal 
Force  may  be  found,  as  may  be  feen  in 
Prop.  IV  and  V  of  Lib.  II,  and  their  Corolla¬ 
ries.  Surely  the  adtion  of  Fluids  upon  a  Solid, 
and  of  Solids  one  on  another  is  different.  A 
Fluid  moved  with  a  given  Velocity  can  fuftain 
a  given  weight,  when  the  parts  of  the  Fluid 
continually  Succeeding  each  other  impinge  on 
the  weight,  and  fo  the  Force  of  the  Fluid  is 
really  equal  to  a  weight ;  but  as  the  Ratio  of  j 
folids  is  different,  their  Force  cannot  be  com¬ 
pared  with  Gravity.  .  * 

This  ingenious  Gentleman  reproves  me  again, 
for  making  the  Velocity  of  the  Blood  driven 
out  of  the  Heart  equal  thro’  the  whole  Syftole, 
i  “  which 
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which  he  has  fhewn  to  be  very  unequal.  But 
I  never  made  the  Velocity  of  the  Blood  equal , 
but  put  the  middle  Velocity  for  the  fum  of  all 
But  whether  the  fwiftnefs  of  the  Blood  thrown 
out  of  the  Heart  is  equal  or  unequal,  is  not 
yet  plain  to  me ,  but  the  Argument  for  the 
equal  Velocity  appears  to  me  at  prefent  the 
itrongeft. 

Having  vindicated  the  Errors  which  the 
learned  Gentleman  imputes  to  my  firft  Method  s 
let  us  fee  now  what  offends  him  in  the  other* 
And  it  is  certainly  that  Pofition  which  is  ufed 
often  by  Borelli  and  other  learned  Men,  that 
the  Forces  of  fimilar  Mufcles  are  in  Proportion 
to  their  Weights.  Dr  Jurin  endeavours  to 
eftablifh  another  Ratio  of  the  Forces  in  his 
Vth  "Theorem  :  but  as  the  Demonftration  arifes 
from  the  common  Principle  of  all  his  Theorems* 
it  will  be  involved  alfo  in  the  fame  fate  with 
them  :  for  if  that  Principle  is  fallacious,  as  it 
feems  to  me,  and  does  not  agree  with  the 
cafes  to  which  it  is  applied  ;  all  muff  certainly 
fall  to  the  Ground  which  is  built  on  this  Foun¬ 
dation.  The  learned  Gentleman  fuppofes  that 
the  Coats  of  the  Veffels  Forcibly  ftrike  the 
Blood  contained  in  them,  and  communicate 
part  of  their  Motion  to  the  Blood  by  the 
itroke :  and  here  in  the  Motion  of  the  Heart* 
he  will  have  it  that  the  Ventricle  as  a  folid 
Body,  moved  with  a  given  Velocity,  impinges 
on  the  Blood,  and  bellows  on  it  part  of  ids 
own  Motion  by  the  Broke  :  which  Suppolitiofi 
i,  #  neither  agrees  with  the  Motion  of  the  Blood* 
nor  of  the  Heart,  nor  of  the  Air  prefled  out  of 
the  Lungs,  nor  can  it  be  fo  accommodated  to 
thefe  Motions,  by  any  reiteration  of  the 

F  fmalleft 
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fmallcft  ftrokes,  as  not  to  Ihew  the  Conclufions 
drawn  from  it  to  be  uncertain  and  altogether 

falfe.  S 

As  there  is  no  fpace  between  the  Blood  and 

the  in  fide  of  the  Heart,  but  one  is  contiguous 
to  the  other,  the  Heart  does  not  ad  upon  the 
Blood  by  ftriking,  but  by  Preffure :  nor  have 
the  Ventricles  any  fwiftnefs  at  the  beginning  of 
their  Contradion,  but  acquire  fwiftnefs  in  time 
by  contrading  themfelves,  as  heavy  Bodies  by 
falling,  or  Fluids  by  rarefying,  from  which 
perhaps  all  the  force  of  the  Heart  anfes. 
And  therefore  the  Motion  of  Contradion  is 
not  equable,  as  the  learned  Gentleman  would 
have  it,  but  is  a  Motion  accelerated  like  that 
of  falling.  There  is  the  fame  difference,  there¬ 
fore  between  the  ftroke  with  which  Dr  Jurin 
would  make  the  Heart  ftrike  the  Blood,  and 
the  Preffure  with  which  the  Heart  really  ads 
upon  the  Blood,  as  between  the  adion  of 
a  folid  Body  in  Motion,  and  the  Force  of 
Gravity  :  but  by  his  own  Confeff  on,  thefe  can¬ 
not  be  compared,  and  therefore  the  Preffure 
or  Adion  of  the  Heart  upon  the  Blood  is 
neither  explained  by  a  ftroke  by  the  learned 
Gentleman,  nor  ever  can  be  fo  explained. 
This  Opinion  is  confirmed  by  the  Power  of 
the  Heart  found  by  himfelf.  For  if  a  weight 
moved  with  a  given  Velocity  were  equal  to 
the  Power  of  the  Heart,  then  the  Blood  im¬ 
pelled  di redly  againft  that  weight  with  all  the 
Force  of  the  Heart,  would  deftroy  the  Motion 
of  the  weight  in  a  moment  of  time  :  but  with 
how  great  a  Force  foever  the  Blood  is  driven 
againft  the  weight,  it  will  never  take  away  all 
it’s  Motion  in  an  Inftant,  and  therefore  the 

Power 
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Power  of  the  Heart  is  lefs  than  this  Weight* 
and  the  Force  of  the  Heart  is  not  rightly  ex¬ 
plained  by  the  Motion  of  a  weight. 

Dr  Jurin  always  calculates  the  Forces  of 
Fluids  upon  folid  Bodies,  in  the  fame  manner 
as  the  Forces  of  folid  Bodies  upon  each  other* 
when  there  is  the  greateft  difference  between 
them  *,  and  from  hence  flows  ail  the  error  of 
his  Proportions.  For  when  a  folid  Body* 
whofe  Parts  firmly  cohere,  impinges  on  ano¬ 
ther,  every  Particle  of  the  Body  at  once,  and 
but  once,  bellows  it’s  Force  on  the  other,  but 
it  is  otherwife  in  Fluids,  in  which  there  is  no 
coherence  of  Parts,  no  part  of  a  Fluid,  un~ 
lefs  when  it  touches,  ads  on  the  oppofite 
Body  *,  therefore  when  a  column  of  Water  is 
turned  upwards  againft  a  folid  Body,  the  more 
diflant  parts  of  the  column  from  the  Body 
imprefs  no  Force  upon  it.  A  folid  Body  alfo 
communicates  but  one  ftroke  to  another  \  but 
a  column  of  Fluid  ads  continually  on  the 
oppofite  Body,  and  the  lead  part  of  the  co¬ 
lumn  in  the  lead  moment  of  time  impreffes 
an  infinitely  frnall  ftroke  on  it,  altogether  in 
the  fame  manner  that  heavy  Bodies  ad  by  fall¬ 
ing,  to  which  therefore  the  Motion  of  Fluids 
is  rightly  compared.  Moreover  all  the  Mo¬ 
tion  of  a  folid  Body  diredly  impinging  on 
another,  may  be  deftroyed  in  a  moment  of 
time:  but  the  Motion  of  a  folid  impreffing  a 
Force  on  a  Fluid,  is  only  gradually  diminifhed, 
and  vanifhes  in  a  given  time,  in  like  manner 
•  as  Gravity  exerts  it’s  Force  on  a  Body  thrown, 
upwards.  From  which  it  abundantly  appears, 
that  there  is  a  great  affinity  between  the  Force 
of  a  Fluid  put  in  Motion,  and  the  Force  of 
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Gravity,  and  that  one  may  be  rightly  explained 
by  the  other  j  but  that  the  Force  of  a  folid 
Body  cannot  be  referred  to  the  Force  of 
Gravity.  And  fmce  the  learned  Dr  Jurin 
feems  not  to  have  fufficiently  attended  to  this 
difference,  he  feems  to  have  greatly  erred  from 
the  Truth.  If  therefore  he  will  be  pleafed  to 
lay  afide  his  Hypothefis  of  the  ftriking  of  the 
Veffels,  and  take  the  Force  of  Preffure,  which 
nature  ufes,  for  his  principle,  and  conftrud: 
other  Theorems  of  the  Motion  and  Force  of 
the  Heart  and  Blood,  after  his  elegant  method 
of  Demonftration,  he  will  greatly  oblige  me# 
and  do  fervice  to  the  learned  World.  And 
for  your  part.  Great  Sir,  who  hold  the  nrft 
rank  in  Phyiick,  be  pleafed  fo  to  moderate  by 
your  prudence  the  deputations  of  thole  who 
differ  in  opinion,  that  they  may  not  be  con¬ 
temptible  to  the  unlearned,  but  profitable  to 
the  learned. 

North  amp  t  on , 

June  23,  1719. 
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A  Defence  of  the  foregoing  Differtation, 
by  James  Jurin,  M  D«  F.  R.  S .  in 
a  Letter  to  the  Celebrated  Richard 
Mead,  M.  D.  Fellow  of  the  College  of 
Fhyjicians ,  and  of  the  Royal  Society . 


S I  R, 

IH  A  V  E  diligently  read  over  the  Apology  pbilof. 

of  the  moft  excellent  Dr  James  Keill ,  who  Tranfaa. 
was  lately  taken  off  by  an  untimely  death,  to  362 
the  great  lofs  of  all  the  learned.  In  reading  fag' 1039 
which  I  could  not  forbear  greatly  admiring 
the  Angular  Humanity  and  moft  candid  dif- 
pofition  with  which  he  treated  me,  while 
I  differed  from  his  fentiments,  and  alfo 
the  greatnefs  of  his  mind,  and  love  to  the 
learned  World,  worthy  of  fo  great  a  man. 

For  he  did  not  only  diligently  ftrive  to  oblige 
them  thro  the  whole  courfe  of  his  life,  but 
when  he  was  overcome  by  a  fevere  difeafe  and 
found  himfelf  to  be  dying,  he  left  behind 
him  that  learned  Epiftle  as  the  laft  pledge  of 
his  love.  To  which  however  I  am  obliged 
to  return  an  anfwer,  not  tjrat  I  diftruft  your 
piercing  judgment,  but  that  the  authority  of 
fo  learned  a  Man  may  not  prejudice  other  lefs 
capable  readers.  Be  pleafed  therefore.  Learned 
Sir,  to  receive  my  objections  to  his  Defence, 
and  be  the  judge  whether  being  drawn  by  love 
of  contention  I  treat  his  JVLanes  with  too  much 
feverity,  or  whether  I  difpute  like  one  who 
is  more  follicitous  for  the  Truth  than  for 


Victory. 
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In  the  firft  place  the  celebrated  author  com¬ 
plains  that  I  have  unjuftiy  cenfured  him,  with 
the  learned  Borelli  and  Morland ,  as  comparing 
the  Motion  of  the  Heart  with  a  dead  weight. 
Indeed,  when  I  had  firft  noted  that  a  certain 
Motion  of  the  Blood  and  Arteries  arofe  from 
the  Force  of  the  Heart,  I  faid  that  the 
quantity  of  the  Power  of  the  Heart  could  not 
be  known,  unlefs  we  knew  the  quantity  of 
this  Motion  :  and  that  no  Motion  could  be 
compared  with  a  quiefcent  weight,  any  more 
than  a  line  with  a  Redbmgle.  By  which  words 
I  meant,  not  that  thefe  learned  Gentlemen  had 
exprefsly  compared  the  Motion  of  the  Heart 
with  a  quiefcent  weight ;  but  that  they,  when 
they  explained  the  Power  of  the  Heart  by  a 
weight,  had  fhewn  no  method,  by  which  the 
quantity  of  the  Motion  arifing  from  the  Power 
of  the  Heart  could  be  calculated.  The  cele¬ 
brated  Dr  Keill,  if  I  rightly  underhand  his 
meaning,  endeavours  thus  to  take  off  this 
objection.  The  Power  of  the  Heart  confifts 
in  preiTure,  and  bellows  it  equably  on  the 
Blood,  in  the  fame  manner  altogether,  as  the 
Force  of  Gravity  drives  a  weight  downwards, 
and  accelerates  it  into  Motion  by  perpetual 
adtion.  Therefore,  fince  the  Power  of  the  Heart 
is  equal  to  a  weight  determined  by  Sir  Ifciac 
Newton’s  Corollary,  it  will  imprefs  the  fame 
Motion  on  the  Blood  during  the  Syftole,  as 
that  weight  will  acquire  in  the  fame  time  by 
falling  by  the  Force  of  Gravity.  As  the 
learned  Gentleman  explains  his  meaning,  I 
confefs  that  this  my  objedtion  will  be  entirely 
taken  off ;  namely  if  the  Power  of  the  Heart 
is  equal  to  the  beforementioned  weight,  and 

confifts 
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confifts  in  an  equable  preflure  continued  thro* 
the  whole  Syftole.  But  of  thofe  two  propoft- 
tions  the  learned  Gentleman  can  in  no  wife 
endeavour  to  prove  the  latter,  but  fets  it  down 
as  a  Hypothecs  :  tho9  I  had  endeavoured  by- 
producing  fome  reafons  to  fhew  the  contrary 
opinion  to  be  more  probable  that  the  Power 
of  the  Heart  does  not  ad  equably  on  the  Blood 
thro9  the  whole  Syftole,  but  when  it  has 
colleded  all  it’s  Force  in  a  fmall  particle  of 
time,  ruftxes  at  once  upon  the  Blood,  and 
drives  it  out  of  the  Ventricles,  in  the  fame 
manner  as  I  have  explained  at  large  in  my 
Epiftolary  Diftertation.  But  I  fhall  fhew  by 
and  by,  that  the  firft  propofition  is  falfe, 
even  granting  the  learned  Gentleman  that 
Hypothefis. 

As  for  the  fenfe  of  Sir  Ifaac  Newton's  Co¬ 
rollary,  I  will  not  give  the  reader  much  trouble 
about  it,  feeing  I  think  it  neither  concerns 
him,  which  of  us  beft  underftooci  Sir  Ifaac  s 
meaning  y  nor  that  my  learned  Adverfary  has 
fo  perfpicuoufly  explained  his  opinion,  as  to 
caufe  any  danger  of  my  fixing  any  fuch  fenfe 
upon  it,  as  he  would  rejedt,  if  he  were  ftill 
able  to  defend  himfelf.  But  it  will  be  worth 
while  to  take  notice,  that  when  Dr  Keilli peaks 
of  the  Force  with  which  Water  is  prefled  out 
of  any  Orifice,  Sir  Ifaac  Newton  has  not  one 
jingle  word  in  that  Corollary,  by  which  Water 
is  fignified  to  be  prefled  out  by  any  Force ; 
but  has  only  determined  the  weight  equal  to 
*  that  Force,  by  which  the  whole  Motion  of 
effluent  Water  may  be  generated,  or  which  may 

acquire  a  Motion  by  falling  by  the  Force  of 
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Gravity  equal  to  the  Motion  of  Water  flowing 
out  in  the  fame  fpace  of  time. 

But  that  the  celebrated  author  did  not  rightly 
underftand  that  Corollary,  or  at  lead  that  he 
did  not  make  a  right  ufe  of  it,  will  eafily  be 
perceived  by  the  learned  Reader,  who  does 
but  obferve  what  difference  there  is  between 
the  efflux  of  Water  out  of  a  hole  in  the  bottom 
of  a  Veffel  always  full,  as  it  is  confidered  by 
Sir  Ifaac  Newton  in  that  Corollary,  and  the 
efflux  of  Blood  out  of  the  Heart  into  the 
Aorta.  For  in  the  former  cafe  the  Water  has 
already  acquired  it’s  whole  Velocity,  and  flows 
equably  out  of  the  hole  in  a  given  fpace  of 
time.  But  the  Force  of  the  Heart,  by 
Dr  Keill  3s  Hypothefls,  is  applied  to  the  Blood 
at  reft  in  the  Ventricle,  and  propels  it  to¬ 
wards  the  Aorta  in  the  firft  moment  of  time 
with  an  infinitely  fmall  Velocity  ;  but  the 
equable  preflure  being  continued,  at  length  it 
impreftes  a  finite  Velocity  on  it,  and  conti¬ 
nually  increafes  it,  till  it  has  driven  all  the 
Blood  out  of  the  Ventricle. 

Again,  in  Sir  Ifaac  Newton's  cafe  the  Mo¬ 
tion  is  confidered,  not  of  the  whole  Water 
contained  in  the  Catara<ft,  which  is  all  put  in 
Motion,  and  tends  towards  it’s  exit  with  a 
different  Velocity,  but  only  of  the  Water 
in  the  very  hole  and  now  coming  out.  But 
the  Force  of  the  Heart  impreftes  the  Motion 
on  the  whole  mafs  of  Blood  contained  in 
the  Ventricle,  and  propels  it  all  towards  the 
Aorta.  * 

Daftly,  I  deny  that  the  weight  of  five 
ounces  determined  by  the  learned  Gentleman, 
can  acquire  that  quantity  of  Motion  during 
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i  the  Syftole  of  the  Heart  by  the  Force  of 
1  Gravity,  which  the  Power  of  the  Heart  pro- 
1  duces,  even  granting  him  that  Hypothefis, 
i  that  the  Power  of  the  Heart  confifts  in  an 
1  equal  preffure.  For  by  this  Hypothefis,  the 
1  Motion  produced  by  the  Power  of  the  left 
Ventricle  will  be  according  to  my  Calculation 
j  [page  69,  and  71.]  equal  to  the  Motion  of  a 
!  weight  of  about  eighteen  pound,  which  may 
■  run  the  length  of  an  inch  in  every  fecond, 

I  But  the  Motion,  which  a  weight  of  five  ounces 
1  during  the  Syftole  of  the  Heart,  if  all  the 
refiftance  of  the  Arteries  and  preceding  Blood 
j  be  taken  away,  or  will  acquire  in  the  tenth 
part  of  a  fecond  by  the  Force  of  Gravity,  will 
be  equal  almoft  to  the  Motion  of  a  weight  of 
twelve  pound,  to  be  moved  with  the  above- 
mentioned  Velocity.  But  if  any  one  has  a 
mind  upon  affuming  this  Hypothefis,  to  deter- 
mine  the  true  weight  which  is  equal  to  the 
Power  of  the  Heart,  he  will  find  it  by  the 
calculation  made  to  be  a  weight  of  about  feven 
pounds  and  a  half.  For  this  will  acquire  during 
the  Syftole  of  the  Heart  almoft  the  fame  Mo¬ 
tion  by  falling,  as  the  Power  of  the  Heart 
produces. 

But  fome  one  perhaps  will  fay,  that  the 
difference  juft  now  made  between  the  Motion 
acquired  by  Dr  Keill  *s  weight,  and  the  Mo¬ 
tion  arifing  from  the  Power  of  the  Heart  may 
proceed  from  thofe  pofitions  not  being  very 
accurate  by  which  I  have  reduced  the  Alge- 
1  "braical  Characters  ufed  in  my  Calculation  to 
numbers.  To  fatisfy  which  doubt,  and  at 
the  fame  time  to  fhew  that  I  fhould  have  found 
a  far  greater  difference.*  if  thofe  pofitions  had 

not 
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not  happened  to  favour  Dr  Kelli  %  it  will 
be  worth  while  to  aflume  fome  more  fimple 
cafe,  in  which  a  given  bulk  of  Water  is 
prefled  thro5  a  given  Orifice,  in  a  given  time, 
by  fome  Force  or  equable  prefiure,  which  are 
the  conditions  laid  down  by  my  Antagonift  to 
determine  the  Power  of  the  Heart. 

But  in  that  cafe  I  fhall  demonftrate  that  nei¬ 
ther  the  Motion  of  effluent  Water,  nor  the 
Motion  at  length  im  prefled  by  that  Force  on 
the  whole  bulk  of  Water  is  equalled  to  the 
Motion  of  Water  in  Sir  Ifaac  Newton’s  Corol¬ 
lary  ;  nor  that  Force  or  Preflure  to  the  weight 
determined  by  that  Corollary.  Which  if  I 
make  good,  Dr  Kelli’s  whole  demonftration 
muft  neceflarily  fall  to  the  ground. 

I  will  afliime  therefore  a  given  Cylinder  of 
Water,  contained  in  a  Cylindrical  Tube  of  an 
infinite  length  ;  and  that  Section  of  the  Tube 
to  which  either  Surface  of  the  Water  reaches 
lhall  be  for  the  Orifice,  and  to  the  other 
Superficies  a  Force  lhall  be  applied  by  means 
of  an  Embolus  of  the  fame  Diameter  with  the 
Tube.  Now  let  any  given  quantity  of  Water 
flow  out  in  a  given  time  thro5  the  faid 
Se&ion  of  the  Tube  *,  and  another  equal 
quantity  thro*  a  Hole  of  the  fame  Diameter 
made  in  the  bottom  of  a  Vefifel,  which  is  kept 
full  according  to  Sir  Ifaac  Newton’s  manner ; 
and  in  the  firft;  place  let  us  fee  whether  the 
Motion  of  the  effluent  Water  will  be  alike  in  ( 
both  cafes* 
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Let  the  time 
©F  the  efflux  of 
the  Water  be  ex¬ 
preffed  by  the 
right  Line  A  C, 
and  the  equable 
V  elocity,  with 
which  the  Wa¬ 
ter  flows  out  of 
the  Hole  in  the 
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bottom  of  the  Veffel  by  the  right  Line  A  R, 
Whence  the  bulk  of  Water  flowing  out  of  the 
Hole,  as  it  is  in  a  joint  Ratio  of  the  time  and 
of  the  Velocity,  will  be  expreffed  by  the 
Rectangle  ABCD;  and  the  Motion  of  it 
will  be  expreffed  by  a  folid  Parallelipiped, 
drawn  from  the  fame  Redangle  into  the  height 
A  B,  as  it  is  in  a  Ratio  compounded  of  the 
Ratio’s  of  the  Bulk  and  of  the  Velocity* 

In  the  other  cafe,  where  the  Water  flows 
thro’  the  Cylindrical  Tube,  the  time,  asbefore* 
will  be  expreffed  by  the  fame  right  Line  AC; 
but  the  Velocity  of  the  Water  will  be  in  a 
Ratio  of  the  time,  as  the  Force  applied,  ac¬ 
cording  to  the  Hypothefis,  ads  equably  on  a 
given  Bulk  of  Water,  and  therefore  will  be 
reprefented  by  the  mutable  right  Line  F  G, 
proportional  to  the  right  Line  A  F,  or  to  the 
time  of  efflux  from  the  beginning*  But  the 
Molecula  of  Water  flowing  thro5  the.  faid 
Sedion  in  the  particle  of  time  F  H,  will  be 
expreffed  by  the  Redangle  drawn  from  itfelf 
£  H  into  F  G  which  expreffes  the  Velocity  j 
or  if  the  Rettula  F  H  be  underftood  to  vaniffl* 
by  the  "Trapezium  F  G I  H,  and  the  Bulk  of 
Water  flowing  thro9  in  the  whole  time  A  C 
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will  be  figmfied  by  the  Rectangular  Triangle 
A  C  E.  And  becaufe  by  the  Hypothecs  that 
Bulk  is  equal  to  the  Bulk  of  Water  flowing 
out  in  the  former  cafe,  the  Triangle  ACE  will 
be  equal  to  the  ReCtangle  A  B  D  C  ;  whence 
C  E,  or  the  Velocity  acquired  at  the  end  of 
the  time  AC,  will  be  double  the  Velocity 
C  D  or  A  B,  with  which  the  Water  flowed  out 
of  the  Hole  in  the  bottom  of  the  V effel.  But 
the  Motion  of  the  Water  palling  thro9  in  the 
particle  of  time  F  H,  as  it  is  in  a  joint  Ratio 
of  the  Bulk  and  Velocity,  will  be  expreffed  by 
the  evanefcent  Prifm,  which  is  made  of  the 
1 Trapezium  FGIH  drawn  into  the  Velocity 
FG  :  whence  the  whole  Motion  of  the  Water 
flowing  thro9  in  the  whole  time  A  C  will  be 
expreffed  by  a  Pyramid,  whofe  Bafe  is  the 
Square  of  the  right  Line  C  E,  and  whofe  per¬ 
pendicular  Altitude  is  A  C.  Which  Pyramid 
being  to  the  Parallelipiped  defined  in  the 
former  cafe  as  4  to  3,  the  Motions  alfo  of  the 
effluent  Water  will  be  in  the  fame  Ratio  in 
both  cafes,  and  therefore  unequal,  which  I 
undertook  to  demonftrate  in  the  firft  place. 

In  the  next  place  I  am  to  fhew,  that  the 
Motion  at  length  impreffed  on  all  the  Water 
contained  in  the  Tube  is  not  equal  to  the  Mo¬ 
tion  determined  in  the  firft  example.  But  here 
as  all  that  Bulk  of  Water  is  not  defined  by  the 
abovementioned  pofitions,  I  will  fuppofe  it  1 
equal  to  the  Bulk  expreffed  by  the  ReCfangle  j 
ABC  I),  which  in  the  firft  cafe  flows  out  of 
the  Hole,  and  which  in  the  fecond  flows  thro* 
the  mentioned  SeClion.  Whence  as  the  whole 
Motion  at  length  impreffed  on  it  is  in  a  Ratio 
of  the  Bulk,  and  of  the  Velocity  acquired  at 
2  the 
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'  the  end,  it  will  be  expreffed  by  the  Paralleled 
!  piped  of  the  Rettangle  ABDC  drawn  in- 
!  to  the  right  Line  C  E.  But  this  is  to  the 
]  Parallelepiped,  determined  in  the  firft  cafe,  of 
i  the  fame  Redangle  and  the  right  Line  C  D* 

|  as  the  Altitude  C  E  to  the  Altitude  C  D,  or  in 
>  a  double  Ratio.  Moreover,  if  we  might  ex- 
{ prefs  the  Bulk  of  Water  contained  in  the  Tube 
by  any  other  Redangle,  inftead  of  the  Red- 
i  angle  A  B  C  D,  it  thence  appears  that  this 
/  Motion  may  obtain  any  Ratio  to  the  Motion 
J  determined  in  the  firft  cafe,  and  therefore  that 
j  it  is  not  equal  to  it.  Which  was  to  be  de- 
t  monftrated  in  the  fecond  place. 

In  the  laft  place  I  am  to  fhew  that  the 
\  Force  applied  in  this  cafe  is  not  equal  to  the 
t\  weight  determined  by  Sir  Ifaac  Newton's  Corol- 
5  lary.  Now  this  Force  and  the  Force  of  Gravity 
ading  on  that  weight,  as  they  are  both  equa¬ 
ble,  will  be  according  to  the  Motions  pro- 
[  duced  from  them  in  a  given  time.  And  as  it 

I  was  juft  now  demonftrated  that  they  are  un¬ 
equal,  thofe  Forces  alfo  will  be  unequal.. 
Which  was  to  be  demonftrated  in  the  laft 
place. 

The  learned  Gentleman  proceeds  to  another 
fault  which  I  had  found  in  his  Solution,  his 
having  made  the  Velocity  of  the  Blood  flow¬ 
ing  out  of  the  Heart  equable,  which  is  de¬ 
monftrated  by  me  to  be  very  unequal.  But 
j  he  denies  that  he  had  afcribed  an  equable 
Velocity  to  the  Blood,  and  fays  he  only  made 
ufe  of  a  middle  Velocity  for  the  furri  of  all  the 
1  different  Velocities.  Befides,  he  lays  it  does 
not  yet  appear  manifeft;  to  him,  whether  the 

Velocity  of  the  Blood  thrown  out  is  equal  or 
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unequal,  but  he  thinks  the  argument  for  the 
equal  Velocity  to  be  the  ftrongeft.  But  whe¬ 
ther  one  who  endeavouring  to  find  the  Velocity 
of  the  Blood  applies  the  Bulk  of  the  expelled 
Blood  to  the  Orifice  of  the  Aorta,  without  any 
mention  either  of  the  different  Velocities  or  of 
the  middle  Velocity,  makes  the  Velocity  of  the  \ 
Blood  equable,  let  the  learned  Reader  judge  : 
who  will  alfo  eafily  find,  whether  any  Force  or 
preflure  applied  to  a  Fluid  at  reft  in  a  V  effel, 
which  is  the  learned  Gentleman's  Hypothefis, 
will  drive  out  that  Fluid  in  the  firft  moment 
of  time,  with  the  fame  Velocity  as  at  the 

end.  • 

The  learned  Gentleman  thinking  that  he 
has  thus  anfwered  the  Obje&ions  which  I  had 
brought  again  ft  his  firft  Method,  now  pro- 
ceeds  to  vindicate  the  other  more  eafy  one. 
In  this  I  had  obferved  that  he  affumes  that 
Propofition,  that  the  Force  of  the  Heart  in 
different  Animals  is  according  to  the  weight, 
and  fuppofes  the  Velocity  of  the  Blood  flow¬ 
ing  out  of  the  Iliack  Artery  being  cut,  equal 
to  that  with  which  the  Blood  is  emitted  out  of 
the  Heart  into  the  Aorta,  both  which  pofitions 
I  have  demonftrated  to  be  falfe.  The  learned 
Gentleman  does  not  defend  the  laft  error,  but 
fupports  it  by  the  authory  of  Borelli  and  other 
learned  Men  who  have  often  made  ufe  of 
that  fuppofition.  And  indeed  I  have  repre¬ 
hended  fuch  a  fuppofition  in  Borelli ,  nor  is  j 
any  man’s  authority  to  be  oppofed  againft  a 
real  demonft ration.  In  the  laft  place  there^ 

fore  he  is  pleafed  to  take  my  demonftration  to 
pieces.  This  he  thinks  depends  upon  feme 
fallacious  Principle,  on  which,  as  all  my 

Theorems 
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!  Theorems  are  built,  he  involves  them  all  in 
the  fame  ruin.  For  he  fays  that  I  fuppofe 
i  that  the  Ventricles  of  the  Heart,  like  a  folid 
i  Body  moved  with  a  given  Velocity,  impinge 
i|  upon  the  Blood,  and  by  that  ftroke  com- 
:  municate  part  of  their  Motion  to  it.  Which 
]  Hypothecs  he  thinks  agrees  neither  with  the 
k  Motion  of  the  Blood,  nor  of  the  Heart,  nor 
e  of  the  Air  prelfed  out  of  the  Lungs. 

As  for  the  Lungs,  fmce  the  learned  Gen- 
i  tleman  has  been  pleafed  juft  to  touch  upon 
§  them,  I  acknowledge  that  I  have  confidered 
[  the  Lungs  when  they  contrad  as  impinging  on 
[  the  contained  Air  with  a  given  Velocity,  and 
I  profefs  that  I  did  it  defignedly.  For  as 
3  Bellini ,  and  many  other  very  learned  Men,  a- 
i  mongft  whom  my  celebrated  Antagonift  is 
not  the  leaft,  have  delivered  much  about  that 
Force,  by  which  the  Air  ads  upon  the  Blood 
palling  thro9  the  Lungs  in  Exlpiration,  and 
diffolves  it’s  Molecule ;  which  folution  they 
think  happens  at  the  very  beginning  of  the 
exfpiration  I  propofed  to  weigh  this  their 
opinion.  But  I  law,  that  if  I  fuppofed  the 
Air  to  be  expelled  by  an  equable  Force  or 
prefture,  the  Motion  imprefied  by  the  Lungs 
on  the  Air  at  the  beginning  of  the  Exfpiration, 
or  the  re-adion  of  the  Air  on  the  Lungs,  and 
fo  on  the  Blood  flowing  thro,  muft  be  efteemed 
an  infinitely  fmall  quantity,  and  therefore 
could  perform  none  of  thofe  effeds  which 
were  afcribed  to  it.  If  I  had  done  thus,  I 
thought  the  followers  of  Bellini  would  juftly 
complain,  that  I  dealt  unfairly  with  them,  in 
rejeding  their  opinion  for  the  fake  of  a 
demonftration  drawn  from  an  arbitrary  Hy  - 
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pothefis,  and  the  moil  adverfe  that  could  bei 
Therefore  I  chofe  to  deduce  my  demonilration 
from  that  Hypothefis  which  moft  favoured 
them,  and  afcribed  the  greateil  quantity  of 
Motion  to  the  Air  at  the  beginning  of  the 
Exfpiration.  And  it  was  that,  by  which  the 
Lungs  are  fuppofed  at  the  beginning  of  Ex¬ 
fpiration  to  impinge  on  the  Air  with  a  given 
Velocity. 

But  in  determining  the  Power  of  the  Heart, 

I  propofe  in  the  firft  place  that  Hypothecs, 
by  which  it’s  Ventricles,’  having  acquired  the 
whole  impetus  in  a  moment  of  time,  ruih  upon, 
the  Blood,  like  a  folid  Body  endued  with  a 
given  Velocity,  as  the  moil  iimple  of  all,  and 
thence  deduce  the  Solution.  But  afterwards  I 
confider  both  that  Hypothefis,  by  which  the 
Ventricles  of  the  Heart  receive  all  their  Motion 
in  a  very  fmall  particle  of  time,  and  which 
feems  to  me  the  moil  probable,  and  alfo 
Dr  Keill ’s  Hypothefis,  and  others  without 
number,  and  accommodate  my  Solution  to 
them  all  So  that,  whether  that  principle  be 
found  uncertain  and  fallacious,  or  true  and 
firm,  no  degree  of  certainty  will  thereby  be 
taken  away  from  my  Solution. 

But  I  do  not  fee  any  argument  brought, 
why  I  may  not  ufe  that  fuppofition,  as  well  J 
as  the  learned  Gentleman  the  contrary  one  of 
Force  or  Preffure.  I  do  not  difown  that  there 
is  no  fpace  between  the  fides  of  the  Ventricles,  [ 
and  the  Blood,  and  ilill  it  is  not  yet  clear 
why  the  thing  cannot  be  performed  by  ^  # 
ilroke.  Certainly  if  a  ftroke  be  impreffed  on 
a  Cube  touching  a  Globe,  the  Cube  will  com¬ 
municate  to  the  Globe  part  of  the  Motion 
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impreffed  on  itfelf,  as  eafily  as  if  there  was  a 
fpace  between  them. 

But  thefe  are  folid  Bodies,  and  the  Mo» 
tion  of  Fluids  is  quite  another  thing.  The 
learned  Gentleman  indeed  explains  at  large  the 
difference  between  the  ftrokes  of  folid  Bodies 
and  the  adtion  of  a  Solid  on  a  Fluid,  or  of  a 
Fluid  on  a  Solid,  of  which  difference  as  he 
thinks  I  was  not  aware,  he  pronounces  that  all 
the  error  of  my  Proportion  flows  from  that 
head.  But  I  willingly  admit  that  difference 
as  rightly  ftated  by  him,  and  fay  that  I  was  by 
no  means  ignorant  of  that  common  Do6lrines 
fmce  nothing  occurs  more  frequently  in  Me- 
chanical  writers,  but  that  I  (hewed  fome  new 
cafes,  to  which  as  that  Dodlrine  could  not  be 
applied,  a  different  method  was  to  be  taken 
from  that  hitherto  ufed.  This  may  be  ex¬ 
plained  in  three  words.  For,  to  ufe  a  very 
eafy  example,  let  a  Cylinder  of  Water  of  a 
given  length  be  fuppofed  to  be  at  reft  in  a 
given  Tube,  and  let  another  folid  Cylinder  of 
like  Diameter  be  moved  thro5  that  Tube,  and 
impinge  with  a  given  Velocity  on  the  Watry 
Cylinder.  What  will  be  the  event  ?  Why  the 
whole  Cylinder  of  Water  will  be  put  in  Mo¬ 
tion  by  that  ftroke,  in  the  fame  manner  as  if 
it  had  been  a  folid  Cylinder :  but  the  other 
Cylinder  will  lofe  part  of  it5s  Motion  in  a 
moment  of  time,  and  both  Cylinders  will  be 
carried  thro5  the  Tube  with  a  common  Velo¬ 
city.  It  will  be  the  fame,  if  the  Watry  Cy¬ 
linder  flowing  thro5  the  Tube  impinges  on  the 
folid  Cylinder  being  at  reft.  But  it  the  Wa*> 
try  Cylinder  be  carried  thro5  the  Tube  with  a 
given  Velocity,  and  the  folid  Cylinder  meet 
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it  with  another  Velocity,  fo  that  the  quantities 
of  the  Motions  of  the  watry  and  of  the  folid 
Cylinder  be  on  both  fides  equal,  the  Motion  of 
both  Cylinders  will  be  deflroyed  in  a  moment 
of  time,  in  like  manner  as  if  two  folid  Bodies 
endued  with  equal  Motion  were  to  meet  each 
other.  The  learned  Reader  will  eafily  make 
out  any  more  compound  cafes  from  my  dif- 
fertation  De  IvLotu  Afjucirum  Jlucmtiwi ,  and  will 
fee  alio  how  that  can  be  done,  which  nay 
learned  Antagonifl  feems  moil  to  have  wrefled, 
namely  that°  I  have  taught  that  the  Blood 
ruihing  out  of  the  Ventricle  with  it’s  whole 
impetus  may  be  flopped,  if  a  folid  Body  runs^ 
againil  it  endued  with  a  given  quantity  of 
Motion. 

But  whereas  the  moil  candid  Gentleman 
friendly  advifes  me  to  lay  afide  my  Hypothe¬ 
cs  of  the  flroke  of  the  Veffels,  and  applying 
the  Force  of  Preffure,  which  he  thinks  Nature 
ufes,  for  a  principle,  to  conflrudl  other  Theo¬ 
rems  ,  he  might  have  obieived  that  I  have 
done  that  already,  if  the  feverity  of  his  difeafe 
had  not  occafioned  to  him  look  but  perfundlorily 
over  my  Differtation.  For  when  I  fuppofe 
the  Motion  of  the  Heart  to  be  increafed  ac¬ 
cording  to  the  time,  I  maice  ule  oi  the  fame 
Hypothecs,  as  if  I  had  applied  the  Force  of 
Preffure.  And  this  being  laid  down,  I  have 
determined  the  IMotion  ariimg  from  th^  Powei 
of  th?  Heart  to  be  twice  a!  great  as  if  the 
thing  was  performed  by  the  flroke  of  the^ 
Ventricles.  But  the  Calculation  itfelf  I  left  to 
be  made  by  the  Reader,  as  being  eafy  enough, 
and  like  my  firfl.  But  the  following  Theo¬ 
rems- and  amongft  them  the  fifth,  which  the 
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learned  Gentleman  is  for  rejecting,  as  being 
deduced  from  the  Hypothecs  of  the  ftroke  of 
the  Ventricles*  do  not  at  all  depend  on  that 
Hypothefis,  but  are  with  the  fame  eafe  demon- 
flrated  from  the  Hypothefis  of  my  learned 
Antagonift. 

I  do  not  doubt  but  that  if  he  had  been  now 
alive,  his  great  fagacity  would  eaflly  have  per¬ 
ceived  the  truth  of  this  ;  but  as  we  have  loft 
that  great  Light  of  Phyfick,  I  propofe  it  to  be 
Weighed  and  judged  by  other  learned  Men, 
But  chiefly  to  you*  Learned  Sir,  whofe  au¬ 
thority  was  of  great  weight  with  him,  as  it  is 
of  the  greateft  with  me,  I  moil  willingly  fub- 
mit  this  whole  controverfy,  as  to  a  moft  fit, 
and  impartial  Judge. 
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N  explaining  the  Manner,  how  the  feveral 
__  Fluids  of  the  Animal  Body  are  feparated 
from  the  Blood,  I  fhall  fhew, 

Firft,  Row  they  are  formed  in  the  Bloody 
before  they  come  to  the  place  appointed  for  Se¬ 
cretion.  And, 

Secondly,  I  Jhall  demonftrate  in  what  manner 
they  are  feparated  from  the  Blood  by  the  Glands, 
fbe  Blood  The  Blood  of  all  Animals,  when  drawn? 
tottfip  of  out  of  the  Body,  does  naturally,  and  of  it  felf, 
at t tatting  divide  into  two  different  parts  :  Of  which  the 
Partules .  ]^ec|  c|Qes  jn  a  time  coagulate,  but  the 

Serum 


I 

Of  Animal  Secretion .  ioi  ' 

Serum  remains  fluid.  If  we  view  a  drop  of 
Blood  with  a  Microfcope,  we  difeern  a  num¬ 
ber  of  Red  Globules  fwimming  in  a  limpid 
Fluid  ;  and  perceive  how  the  Globules,  at- 
trading  one  another,  unite  like  Spheres  of 
Quickfilver,  which,  as  they  touch,  run  into 
one  another :  And  confequently  the  Blood 
divides  into  two  parts. 

After  the  Coagulation  of  the  Red  Globules  The  Se- 
of  the  Blood,  if  we  examine  the  Serum  with  rum  con~ 
a  Microfcope,  we  find  in  it  likewife  a  great 
number  of  Corpufcles  of  various  Figures  and  p articles. 
Magnitudes,  fwimming  in  a  limpid  Fluid. 

Thefe  do  not  attrad  and  unite  with  one  ano¬ 
ther  as  the  former  did,  till  fome  part  of  the 
Fluid,  in  which  they  fwim,  has  been  evapo¬ 
rated  by  Heat  ^  and  then  they  likewife  attrad 
one  another,  and  form  a  Coagulum,  as  the 
Globules  did. 

This  therefore  is  matter  of  fad,  that  the 
Blood  confifts  of  a  fimple  and  limpid  Fluid, 
in  which  fwim  Corpufcles  of  various  Figures 
and  Magnitudes,  and  endued  with  different 
Degrees  of  an  attradive  force.  Now  of  fuch 
Particles,  as  the  Blood  confifts  of,  muft  the 
Fluids  be  compofed,  which  are  drawn  from  it  j 
and  as  in  the  Blood  the  Particles  attrad  one 
another,  and  cohere  together,  fo  likewife  may 
the  Particles  of  the  Fluids  which  are  feparated 
from  it. 

Moft  of  the  Liquors  we  know  are  formed 
by  the  Cohefion  of  Particles  of  different  Fi-  ids  conjift 
*gures,  Magnitudes,  Gravities,  and  attradive  rf attrad 
Powers,  fwimming  in  an  aqueous  Fluid,  which 
fee  ms  to  be  the  common  Bafis  of  all.  Why 
are  there  fo  many  forts  of  Water 3  differing 
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from  one  another  in  Properties?  Is  it  not,  • 
becaufe  of  the  Corpufcles  of  Salts  and  Mine¬ 
rals  with  which  the  Element  is  impregnated  ? 
What  elfe  is  Wine  but  Water  impregnated 
with  the  Particles  of  the  Grape,  and  Ale  with 
Particles  of  Barley  ?  Are  not  all  Spirits  the 
fame  Fluid  faturated  with  faline  or  fulphureous 
Particles  ?  And  all  Liquors  are  more  or  lefs 
Fluid,  according  to  the  greater  or  fmaller  Co- 
Jiefion  of  the  Particles,  which  fwim  in  this  aque¬ 
ous  Fluid  ;  and  there  is  hardly  any  Fluid  with¬ 
out  this  Cohefion  of  Particles,  as  is  apparent  by 
the  Bubbles  which  Band  upon  the  Surface  of 
Water,  Wine,  and  even  of  fome  Spirits. 

The  St-  But  that  fome  of  the  Fluids,  which  are 
eretions  fecerned  by  the  Glands  from  the  Blood,  are 
tonftflof  a(quaiiy  compofed  by  the  Cohefion  of  feveral 

% Zrtidel  forts  of  Particles,  is  very  evident.  We  know 
that  in  Milk  there  are  three  or  four  feveral 
forts  of  Subftances,  and  yet  when  it  is  exa¬ 
mined  by  the  Microfcope  it  appears,  like 
Blood,  to  confift  of  very  fmall  Gobules,  fwim- 
ming  in  a  limpid  Fluid.  Urine  has  the  fame 
Appearance,  and  contains  perhaps  more  Prim 
ciples :  And  there  is  no  doubt  but  that  Tears, 
Spittle,  and  Sweat  are  all  compounded  Liquors. 

If  fome  of  the  Fluids  which  are  fecreted  by 
the  Glands  are  not  eafily  refolved  into  their 
compounding  Parts;  we  can  no  more  con¬ 
clude  from  thence,  that  they  are  not  com¬ 
pounded,  than  we  can  that  the  Blood  is  not, 
becaufe  it  does  not  feparate  into  about  thirty 
different  Fluids,  which  are  conftantly  extracted  51 
from  it  by  the  Glands. 

Rea„  If  the  Particles,  which  attract  one  another* 
/on  -why  it  are  Hill  more  powerfully  attrafted  by  ^  the 
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Particles  of  the  Fluid  in  which  they  fwim,  «  not f*w- 
than  by  one  another,  they  can  never  of  them-  dentln  aU 
felves  feparate  from  the  Fluid  ;  and  this  is  the 
cafe  of  all  Salts  diffolCd  in  a  large  Quantity 
of  Water,  and  of  Urine,  when  it  neither 
breaks  nor  fettles.  But  if  the  Particles,  which 
fwim  in  the  Fluid,  are  more  ftrongly  at- 
traded  by  one  another,  than  they  are  by^  the 
Fluid  in  which  they  fwim,  then  this  Fluid 
muft  neceffarily  go  into  parts  •,  and  the  Cor- 
pufcles  uniting,  will  either  link,  fwim,  or 
afcend  in  the  Fluid,  according  to  their  fpeci- 
fick.  Gravities  ;  unlefs  there  fhould  be  fo  many 
Interftices  within  the  coagulated  Mafs,  as  will 
receive  the  greateft  part  01  the  Fluid.  From 
hence  it  is  plain  that  the  red  part  of  the  Blood 
confifts  of  Particles  which  attrad  one  another, 
more  than  they  do  the  watry  fluid,  in  which 
they  fwim  ;  and  that  the  other  Particles  which 
are  in  the  watry  Fluid  of  the  Serum,  are  more 
attraded  by  it,  than  by  one  another.  But  if 
part  of  this  watry  Fluid  be  evaporated,  by 
which  means  the  Particles  attrading.  approach 
nearer,  the  Force  of  their  Attradion  is  in- 
creafed,  and  they  unite  \  and  confequently  this 
force  muft  be  much  ftronger  in  Particles  that 
are  very  nigh  one  another,  than  when  they  are 
at  a  diftance. 

This  Power  by  which  the  Particles .  of  the  This  At- 
Blood  attrad  one  another,  is  the  fame  with  that  tradion  is 
which  is  the  Caufe  of  the  Cohefion  of  the  Parts 
of  Matter,  and  was  firft  communicated  to  me  pfver  in 
*  by  my  Brother  at  Oxford ,  above  feven  Years  Maun* 
ago ;  who  had  no  fooner  difcovered  it,  but 
he  deduced  from  it  the  Cohefion  of  the  parts 
of  Matter*  the  Caufe  of  the  Elafticity  pf 
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Bodies,  of  Fermentations,  Diffolutions,  Coa¬ 
gulations,  and  many  other  of  the  Operations 
in  Chymiftry.  And  lince  it  will  appear,  that 
the  whole  Animal  (Economy  does  likewife 
depend  upon  this  attractive  Power  j  it  feems 
to  be  the  only  Principle  from  which  there  can 
be  a  fatisfactory  Solution  given  of  the  Phe¬ 
nomena  produc’d  by  the  Minima  Nature  ;  as 
that  other  attractive  Principle,  which  is  of  a 
different  kind  from  this,  and  was  fir  ft  dif- 
covered  by  the  incomparable  Sir  Ifaac  Newton , 
demonftratively  explains  the  Motions  of  the 
great  Bodies  of  the  Univerfe  ;  which  is  not  in 
the  leaft  difturb9d  by  the  attracting  Power  ws 
now  fpeak  of,  which  only  exerts  it  felf  in 
Particles  that  are  a  frnall  diftance  from  one 
another.  Now,  that  there  is  fuch  an  attractive 
Power  in  Nature  as  this  we  have  mentioned,  I 
think,  can  be  denied  by  none,  that  duly  con- 
fider  the  Experiments  and  Reafons  given  for 
it  by  Sir  Ifaac  Newton ,  in  the  Queftions  an- 
siexed  to  the  Latin  Edition  of  his  Opticks. 

From  this  Principle  that  the  Blood  confifts 
of  Corpufcles  of  various  Figures  and  Magni¬ 
tudes,  and  endued  with  various  Degrees  of  an 
attractive  Power,  and  that  of  fuch  Particles  the 
Fluids  fecerned  by  the  Glands  are  compofed  j 
I  fay,  from  this  Principle  (for  which  we  have 
ocular  Demonftration)  I  fhall  endeavour  to 
Ihew  how  the  Corpufcles  that  compofe  the 
Secretions  are  formed  in  the  Blood,  before 
they  arrive  at  their  fecerning  Glands,  having 
firft  laid  down  the  following  Propofitions, 
being  only  fo  many  of  the  Laws  of  Attraction 
as  at  prefent  we  have  occafion  for ,  the  reft 
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\  being  contained  in  my  Brother’s  Theorems 
;  publiftied  in  the  Philojophical  Tranfadions . 

Prop.  I.  There  is  a  Power  in  Nature  by  which  Some 
1  each  Particle  of  Matter  attracts  every .  other  Par - 
\  tide ,  with  a  Force  that  increafeth  in  a  greater  on 
Proportion  than  that ,  by  which  the  Squares  of  the  Panicles 
\  diftance  decreafe ,  viz.  in  a  reciprocal  triplicate ,  of  Matter, 
i  or  quadruplicate  Proportion  to  the  difiances . 

For  were  the  Particles  that  compofe  the 
?  attracting  Body  endued  with  a  Power  that 
i  attracted  only  with  a  Force  reciprocal  to  the 
Squares  of  the  Diftances,  the  Attraction  would 
not  be  much  ftronger  at  the  Contact  than  at 
fome  determined  Diftances  from  it :  As  is 
evident  in  the  Cafe  of  Gravity,  which  arifes 
from  a  Power  of  attracting  reciprocally  as  the 
Squares  of  the  Diftances  *,  Bodies  being  of  the 
fame  Weight,  when  they  touch  the  Earth,  as 
they  are  at  an  hundred  Feet  diftance.  But  by 
ail  Experiments,  this  Power  is  much  greater 
at  the  Contadt,  or  extremely  near  it,  than  at 
any  determined  Diftance.  The  Particles  of 
Salt  diftblved  in  a  large  quantity  of  Water,  do 
not  fenfibly  attraft  one  another,  till  part  of 
the  Water  has  been  evaporated ;  by  which 
means  approaching  each  other,  their  attrac- 
tive  Force  increafes,  they  run  to  one  another* 
and  uniting  form  Cryftals,  whofe  Parts  have 
a  ftrong  Cohefion.  And  therefore  the  Force* 
by  which  each  Particle  attracts  every  other 
Particle,  muft  increafe  in  a  much  greater  Pro¬ 
portion,  than  that  by  which  the  Squares  of  the 
i(  ^Diftances  decreafe. 

Prop.  II.  The  attractive  Force  is  ceteris 
paribus  proportional  to  the  Solidity  of  the  P ar¬ 
ticles,. 
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The  attractive  force  of  a  Particle  is  com- 
pofed  of  the  Sum  of  all  the  Attractions  of  the 
Parts  of  that  Particle  :  Now  thefe  Parts  are 
moil  numerous  in  the  molt  folid  Particles,  and 
therefore  ceteris  paribus,  their  attractive  Force 
is  ftrongeft. 

Schol.  This  Proportion  is  to  be  underftood 
of  the  fmalleft  Particles  of  Matter,  and  not  of 
the  Corpufcles  made  up  of  thofe  Particles* 
For  Corpufcles  may  be  fo  compounded,  that 
the  molt  folid  and  compact  Particles  may 
make  up  the  lighted:  Corpufcles,  if  the  Inter¬ 
faces  between  the  Particles  be  large,  fo  that 
few  of  them  may  be  diffufed  thro*  a  great 
Space  :  Such  a  Corpufcle,  tho*  it  confifts  of 
Particles  that  are  endued  with  a  ftrong  attrac¬ 
tive  Power,  may  yet  be  fpecifically  lighter 
than  another,  which  confifts  of  Particles  not 
fo  folid,  but  clofer  together.  And  fuch  fort 
of  Corpufcles  I  conceive  all  Salts  to  be,  whofe 
Particles  of  the  laft  Compofition  are  very  folid, 
but  that  there  are  great  Interftices  between 
thofe  Particles,  into  which  the  Water  ruffling 
with  a  force,  being  ftrongly  attracted,  diftblves 
the  Texture  of  the  Corpufcles. 

Prop.  III.  If  Particles  of  Matter  attract  each 
other  with  a  Force,  that  is  in  a  reciprocal  tr im¬ 
plicate,  or  a  greater  Proportion  of  their  Dijlances , 
the  Force  by  which  a  Corpufcle  is  drawn  to  a  Body 
made  up  of  fuch  at  tr  a  Hive  Particles ,  is  infinitely 
greater  at  the  Contaff ,  or  extremely  near  it  9  than 
at  any  determined  Difiance  from  it \ 
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Suppofe  the  Sphere  A  H  B  compofed  of 
Particles,  that  attract  a  Corpufcle  P  with  a 
Force  reciprocally  proportional  to  the  Cubes 
of  their  Diftances.  Draw  the  Tangent  P  H» 
and  from  H  let  fall  the  perpendicular  H  I, 
bifeft  PI  in  L,  and  raife  the  Perpendiculars 
LI,  A  a,  Ss,  B  b,  and  make  S  s  =  to  S  I : 
with  the  Afymptots  LB,  LI  thro"  bs,  de- 
fcribe  the  Hyperbola  b  s  a,  and  the  Area 
a  A  B  b  —  the  reftangle  2  A  S  x  S  I  will  re- 
prefent  the  Attraftion  of  the  Corpufcle  P,  by 
the  81  Prop,  of  Sir  Ifaac  Newton's,  PrincU 
*  *  pies. 

But  when  the  Corpufcle  P  comes  to  the 
Sphere,  and  touches  in  A,  then  the  Points  P, 
L,  A,  I,  and  H,  coincide,  and  A  a  becomes 

the 
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the  Afymptot  of  the  Hyperbola,  and  the 
Area  a  A  B  b  a  becomes  infinite,  and  the 
redtangle  2  A  S  x  S  I  being  finite,  the  Area 
a  ABba- —  2  ASx  SI,  will  be  infinite  \ 
and  confequently  the  Force,  by  which  the 
Corpufcle  P  is  attrafted  by  the  Sphere,  will 
be  likewife  infinite. 

If  the  Sphere  confifts  of  Particles  that  at¬ 
tract  in  a  reciprocal  quadruplicate  Proportion 
©f  their  diftances,  the  Force  by  which  a  Cor¬ 
pufcle  will  be  drawn  to  the  Sphere  will  be 

as  rr — Now  when  the  Corpufcle  comes 

P  S  2x  P I  r 

to  touch  the  Sphere,  P  I  becomes  =  o,  and 
confequently  whatever  is  divided  by  it,  be¬ 
comes  infinite,  and  therefore  the  attra&ive 

Force 
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Force  of  the  Sphere,  at  the  Contact  being  pro¬ 
portional  to  1  ~  will  be  infinite. 
r  PSsxPI 

Prop,  IV.  If  a  Body  confifts  of  Particles  at - 
trailing  with  a  Force  that  is  in  a  reciprocal  Pro - 
portion  to  the  Cubes  of  the  dijlances 9  or  in  a 
greater  \  and  if  this  Force  is  not  infinitely  greater 
than  the  Force  of  Gravity  at  the  Point  of  Conta5f% 
or  extremely  near  it ,  at  any  determined  difiance 
from  the  Point  of  Contabf  it  mufi  be  infinitely 
lefs  than  the  Force  of  Gravity . 

This  is  clear  by  the  laft  Propofition  :  Or  in 
that  Cafe  the  Force  of  Attraction  in  a  Cor- 
pufcle  removed  from  the  Contact  is  infinitely 
lefs  than  at  the  ContaCt,  or  extremely  near  it ; 
but  at  the  ContaCt  it  is  not  infinitely  greater 
than  the  Force  of  Gravity  by  Suppofition : 
Therefore  the  Force,  by  which  a  Particle  re¬ 
moved  at  a  determined  diftance  from  the  at¬ 
tracting  Body  is  attracted,  is  infinitely  lefs  than 
the  Force  of  Gravity. 

Prop.  V.  The  Force ^  by  which  the  Particles 
of  Matter  attrall  each  other ,  when  extremely 
near  the  Coni  all ,  is  not  infinitely  greater  than  the 
Force  of  Gravity . 

This  is  evident :  Becaufe  in  the  ftrongeft: 
cohefion  of  Particles  touching  one  another, 
we  find  that  the  Weight  of  fome  Bodies  will 
pull  the  Particles  afunder,  tho*  that  Body  may 
be  prodigioufiy  greater  and  heavier  than  the 
Particles  united.  Sir  Ifiaac  Newton  calculates 
from  the  Inflection  of  the  Rays  of  Light, 

*  that  this  Force  near  the  ContaCt  is  10000  oooo 
qqoo  oooo  greater  than  the  Force  of  Gravity. 

Corol.  Particles  removed  at  a  determined  di¬ 
ftance  from  the  Body  attracting,  are  not  aCted 

upon 
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upon  by  it  becaufe  this  Force  muft  then 
vanifh,  or,,  which  is  the  lame  thing,  be  in- 
finitely  lefs  than  the  Force  of  Gravity. 

Prop.  VI.  A  large  Particle  attracts  not  more 
ftrongly  than  a  fmall  one  of  the  fame  Solidity ,  hut 
a  Diverfity  of  Figures  caufes  different  Degrees  of 
Attraction  in  Particles  that  are  otherwife  the 
fame . 

This  attractive  Power  aCts  only  on  fuch 
Particles  as  are  extremely  near ;  and  therefore 
of  a  large  Particle,  the  remoteft  parts  con¬ 
duce  nothing  to  Attraction  :  And  for  the  fame 
Reafon  the  attractive  Force  varies,  according 
as  the  Particles  are  Cones,  Cylinders,  Cubes, 
or  Spheres,  and  ceteris  paribus  a  Spherical 
Particle,  has  the  ftrongeft  attractive  Power. 

Prop.  VII.  If  Particles  fwimming  in  a  Fluids 
attroA  one  another  more  ftrongly ,  than  they  do  the 
Particles  of  the  Fluids  the  Force  by  which  they 
come  to  each  other ,  will  be  that  by  which  their 
attractive  Force  exceeds  the  attracting  Force  of 
the  Fluid . 

For  the  Particles  of  the  Fluid,  that  lie  di- 
reCtly  between  the  attracting  Particles,  being 
more  prefled  than  the  other  ambient  Particles  ; 
they  will  from  the  Nature  of  Fluidity,  with 
that  excefs  of  Prefiure,  drive  the  other  Parti¬ 
cles  out  of  their  places,  and  make  way  for  the 
attracting  Particles  to  come  together. 

Prop.  VI I L  If  Particles  fwimming  in  a  Fluid , 
are  more  attracted  by  the  Fluids  than  by  one  ano¬ 
ther^  they  will  recede  from  one  another ,  with  a 
Force  that  will  be  equal  to  the  difference  of  their * 
mutual  Attraction ,  and  the  Attraction  of  the 
Fluid \ 
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For  the  ambient  Particles  of  the  Fluid  at- 
j  trading  more  ftrongly,  will  with  their  excels 
j  of  Force  draw  the  other  Particles  to  them- 
I  felves,  and  make  them  to  recede  from  one  ano¬ 
ther. 

Prop.  IX.  The  Force ,  by  which  P articles  at- 
x  trading  one  another  cohere ,  is  greater  cseteris 
I  paribus,  where  the  Contact  is  greater . 

For  the  parts  that  are  farther  remov'd  from 
1  the  Contad,  conduce  nothing  to  the  Force  of 
S  the  Cohefion  *,  and  a  greater  Power  mull  be 
1  requifite  to  feparate  two  Particles, i  which  co» 
i  here  in  two  points,  than  two  Particles  which 
cohere  only  in  one  point,  if  the  Degree  of 
Cohefion  be  equal  in  each  point.  Thus  two 
:  polifhed  Marble-ltones  (fuppofe  a  Foot  fquare) 
adhere  more  ftrongly  than  any  other  two 
Bodies  of  a  Foot  fquare,  which  are  not  fo 
I  folid  but  have  more  Pores  and  Interfaces  be¬ 
tween  their  parts,  and  which  will  not  receive 
fo  good  a  polifh,  by  which  the  parts  come  to 
f  a  clofe  Contad  with  one  another. 

Prop.  X.  If  the  attracting  Corpufcles  are  ela- 
ftick ,  they  mufi  necejfavily  produce  an  inteftine 
Motion ,  greater  or  lejfer ,  according  to  the  De~ 

Igrees  of  their  Elafticity  and  attractive  Forces . 

For  after  meeting  they  will  fly  from  one 
another  with  the  fame  Degree  of  Velocity, 
(abating  the  refiflance  of  the  Medium)  that 
they  met  together  with  ;  but  when  they  ap¬ 
proach  other  Particles  in  their  Refilition,  their 
Velocity  muff  increafe,  becaufe  they  are  afrefh 
&t  traded,  and  therefore  meeting  a  fecond  time, 
they  will  recede  with  a  greater  Velocity  than 
they  did  at  their  firft  Concuriion  *,  and  fo  their 
Velocities  will  be  increafed  by  every  Con- 
2  curfion 
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eurfion  and  Refilition,  which  mud  neceffarily 
produce  a  fenfible  inteftine  Motion  ;  and  the 
ftronger  their  attractive  Force,  and  the  greater 
their  Elafticity,  their  Concurfions  and  Refi- 
Jitions  will  be  the  more  fenfible. 

Prop.  XI.  Particles  attracting  cne  another  in 
a  Fluid,  moving  either  with  a  fwift  or  flow  fro- 
greffwC  Motion,  attract  one  another  jufi  the  fame, 
as  if  the  Fluid  was  at  reft,  if  all  the  Particles 
move  equally  ;  but  an  unequal  Velocity  of  the  Par¬ 
ticles  does  mightily  difiurb  their  Attractions. 

The  Particles  do  all  by  Hypothefis  move 
equally  and  conftantly,  the  progrelfive  Motion 
of  the  Fluid  does  not  alter  their  Diftances, 
that  is  to  fay,  it  does  not  repel  them  from  one 
another;  and  confequently  they  muft  attradb 
one  another  with  the  fame  Facility,  as  if  the 
Fluid  was  at  reft.  But  if  fome  Particles  move 
fafter  than  others,  fome  muft  change  their 
Pofition  in  refpeCt  to  each  other,  and  thofe 
parts,  which  by  the  Force  of  Attraftion  would 
have  come  together,  will  by  this  unequal  Mo¬ 
tion  be  carried  from  one  another.  Thus  Salts 
do  not  cryftallize,  nor  the  terreftrial  Par¬ 
ticles  of  Urine  attradb  one  another,  and  unite, 
till  the  Water  in  which  they  are  diffolved,  is 
almoft  cold  ;  and  the  inteftine  Motion  of  its 
Particles,  caufed  by  Heat,  is  quieted. 

Thefe  are  the  Laws  by  which  Secretions  are 
firft  formed  in  the  Blood,  before  they  are  fe- 
parated  by  the  Glands.  The  Particles  of  the 
Blood  returning  by  the  Veins  mutually  attraCfc 
one  another,  and  cohering  form  Globules  toe 
big  for  any  Secretion  ;  and  therefore  there  was 
an  abfolute  neceffity  that  they  ihould  be  broken 
and  divided  in  the  Lungs  by  the  Force  of 
2  Refpiration ; 
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Refpiration  :  Which  becaufe  it  is  commonly 
thought  to  be  inconfiderable,  by  reafon  we  are 
not  fenfible  of  it,  I  fhall  therefore  here  make 
an  Eftimate  of  it. 

It  is  a  known  Experiment,  that  by  blowing  rbe  Force 
into  a  Bladder  we  can  raife  by  the  Force  of  of  the  Ait 
our  Breath  a  confiderable  Weight  :  Having  upon  the 
therefore  got  an  oblong  Lamb’s  Bladder t  f°°dJn 
which  being  tied  at  both  ends  was  nearly  of  a  LTermF 
Cylindrical  Figure,  I  fixt  a  Pipe  into  one  end, 
and  tied  a  Weight  to  the  other  ^  I  then  faftned 
the  Pipe  at  fuch  a  difbmce  from  the  Ground, 
as  juft  allowed  the  Weight  to  reft  upon  the 
Ground.  The  Bladder  being  thus  fixt,  I  found 
that  by  the  force  of  an  eafy  Expiration,  I 
could  raife  7  ft>  Weight,  and  the  greateft 
Weight  I  could  raife  by  the  ftrongeft  Expi¬ 
ration  was  28  ft).  Now  the  Force  by  which 
the  Air  entered  the  Pipe  was  that  Force  by 
which  it  was  drove  out  of  the  Lungs :  If 
therefore  we  can  determine  the  Force  by  which 
the  Air  entred  the  Pipe,  we  have  the  Force 
by  which  it  was  drove  through  the  Afpera 
Arteria . 

But  the  prefture  of  the  Air  upon  the  Bladder 
is  equal  to  twice  the  Weight  it  can  raife,  be¬ 
caufe  the  upper  part  of  the  Bladder,  being 
fixt,  refills  the  Force  of  the  Air,  juft  as  much 
as  the  Weight  at  the  other  end  :  And  again, 
fince  the  Air  preftfes  every  way  equally,  the 
whole  prefture  will  be  to  that  part  of  it  which 
jDreftes  on  the  Orifice  of  the  Pipe,  as  the  whole 
"Surface  of  the  Bladder  is  to  the  Orifice  of  the 
Pipe  ;  that  is,  as  the  Surface  of  a  Cylinder, 
whofe  Diameter  was  4  Inches  and  Axis  7,  is 
to  the  Orifice  of  the  Pipe,  The  Diameter 

H  of 


U4 


Of  Animal  Secretion. 

of  the  Pipe  was  0.28,  and  therefore  its  Ori¬ 
fice  was  0.0616  •,  the  Surface  of  the  Cylinder 
was  88  :  Therefore  as  88  :  0.0616  : :  14,  doub  e 
the  leaft  Weight  raifed,.  to  0.098,  which  is  al- 
moft  two  Ounces,  and  in  raifmg  of  the  great- 
eft  Weight  it  is  ne&r  7  Ounces.  Thefe  there¬ 
fore  are°the  Forces  by  which  the  Air  is  drove 
thro’  the  Afpera  Arteria  in  an  eafy  and  a  ftrong 
Expiration.  Now  if  we  confider  the  Lungs 
as  a  Bladder,  and  the  Larynx  as  a  Pipe,  the 
Preffure  noon  the  Orifice  of  the  Afpera  Ar¬ 
teria  when  the  Air  is  drove  out,  is  to  the 
Preffure  upon  the  Lungs,  as  the  whole  Sur¬ 
face  of  the  Lungs  is  to  the  Orifice  of  the 
Afpera  Arteria.  Let  us  fuppofe  the  Diameter 
of  the  Larynx  to  be  0.5,  (which  is  more  than 
k  can  be)  then  the  Orifice  of  the  Larynx  is 
o.iq.  Let  us  fuppofe  the  two  Lobes  of  the 
Lun^s  to  be  two  Bladders  or  Spheres,  whole 
Drimeters  are  each  6  Inches,  their  Surfaces 
are  1 12  Inches  each,  and  the  Preffure  upon  the 
Larynx  will  be  to  the  Preffure  upon  the  whole 
external  Surface  as  0.19  to  226,  which  is  as  1 
to  1189-,  and  therefore  if  the  Preffure  upon 
the  Larynx  in  an  ordinary  breathing  is  2  Oun¬ 
ces  the  Preffure  upon  the  whole  external  Sur¬ 
face  of  the  Lungs  is  148  lb  ;  and  the  utmoft 
Force,  when  the  Preffure  upon  the  Larynx  is 
7  Ounces,  will  be  equal  to  520  lb  we'§jlt  * 
tw  thQ  Lungs  are  not  like  an  empty  Bladder, 
where  the  Air  prelfa  o„l,  upon  the  Surface, 
for  they  are  full  of  Veficles,  upon  the  Surface  > 
of  each  of  which  the  Air  preffes  as  it  would 
upon  the  Surface  of  an  empty  Bladder  ;  and 
therefore  to  know  the  whole  Preffure  of  the 
Air,  we  rnuft  determine  the  internal  Surfaces 
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of  the  Lungs.  To  do  this,  let  us  fuppofe 
that  f  part  of  the  Lungs  is  taken  up  with  the 
Branches  of  the  Trachea  Arteria ,  that  another 
third  Part  the  Blood  VefTels  fi  11,  and  the  Re- 
mainder  is  Vehicles,  where  we  fuppofe  the 
chief  Preffure  upon  the  Blood  VefTels  to  be 
made.  Now  both  Lobes  of  the  Lungs  con¬ 
tain  226  folid  Inches,  of  which  |  or  75  In¬ 
ches  are  full  of  Vehicles.  Let  the  Diameter  of 
each  Vehicle  be  fb  part  of  an  Inch,  the  Surface 
of  a  Vehicle  will  be  .001256,  and  the  Solidity 
0000043,  by  which  Sum  if  we  divide  75,  the 
Space  filled  by  the  Vehicles,  the  Quotient 
gives  us  17441860,  for  the  Number  of  Vehi¬ 
cles  in  both  Lobes  of  the  Lungs.  This  Num¬ 
ber  multiplyed  by  .001256  the  Surface  of  a 
Vehicle,  gives  the  Sum  of  the  Surfaces  of  all 
the  Vehicles,  to  wit,  21906.976  Inches.  And 
therefore  the  Preffure  upon  the  Larynx ,  will 
be  to  the  Preffure  upon  the  whole  Surface  of 
the  Lungs,  as  0.19  to  21906.976  ;  and  confe- 
quently  when  in  an  ordinary  Expiration  the 
Preffure  upon  the  Larynx  is  2  Ounces,  the 
Preffure  upon  the  whole  internal  Surface  of 
the  Lungs  will  be  1441 2  ife  weight,  and  the 
utmoft  Force  of  the  Air  in  breathing,  when 
the  Preffure  upon  the  Larynx  is  7  Ounces,  will 
be  50443  fe  weight.  Tho’  thefe  feem  to  be 
prodigious  Weights,  yet  it  muff  ftill  be  uiider- 
ffood,  that  the  Preffure  upon  each  Part  of  the 
Surface  of  the  Lungs  equal  to  the  Orifice  of 
the  Larynx ,  is  not  greater  than  it  is  at  the 
*  Larynx ,  and  that  thefe  vaff  Weights  arife  from 
the  vaff  extent  of  the  Surfaces  of  the  Vehicles, 
upon  which  it  was  neceffary  that  the  Blood 
Ihould  be  fpread  in  the  fmalleft  capillary 
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Veffels ;  that  each  Globule  of  Blood  might  as 
it  were  immediately  receive  the  whole  Force 
and  Energy  of  the  Air,  and  by  that  be  broke 
into  fmaller  Parts  fit  for  Secretion  and  Cir¬ 
culation.  And  from  thence  we  may  learn  the 
mechanical  Reafon  of  the  Structure  of  the 
Lungs :  For  being  the  whole  Blood  of  the 
Body  was  to  pafs  thro’  them,  in  order  to  re¬ 
ceive  the  Virtue  of  the  Air,  and  that  could 
not  be  communicated  but  in  fmall  capillary 
Veffels,  it  was  neceffary  that  the  Surfaces  upon 
which  they  were  to  be  fpread,  fhould  be  pro¬ 
portioned  to  their  Number,  which  is  admirably 
well  provided  for  by  the  wonderful  Fabrick 
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qie  2f-  If  the  Gravity  of  the  Air  was  always  the 
Jetts  If  the  fame,  and  if  the  Diameter  of  the  Trachea  Ar - 
different  teria^  and  the  time  of  every  Expiration  were 
JfZ  equal  in  all,  this  Weight  upon  the  Lungs 
tonfidertd  would  be  always  the  fame.  But  fince  we  find 
upon  Afth-  by  the  Barometer,  that  there  is  3  Inches 
matick  difference  between  the  greateft  and  the  leaft 

Peofk*  Qravity  of  the  Air,  which  is  a  h  part  of  its 

greateft  Gravity  •,  there  muft  be  likewife  the 
difference  of  a  tenth  part  of  its  Preffure  upon 
the  Lungs  at  one  time  and  another  :  for  the 
Momenta  of  all  Bodies,  moved  with  the  fame 
Velocity,  are  as  their  Gravities.  This  is  a 
difference,  which  fuch  as  are  Afthmatick  muft 
be  very  fenfible  of,  efpecially  if  we  confider 
that  they  likewife  breath  thicker,  that  is,  every 
Expiration  is  performed  in  lefs  time  *,  if  in 
half  the  time,  and  the  fame  Quantity  of  Air 
drawn  in,  then  the  Weight  ol  the  Air  upon 
the  Lungs  muft  be  57648  ft  of  which  A  part 
is  5764  lb,  and  confequently  afthmatick  People 


I 


upon 
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upon  the  greateft  Rife  or  Fall  of  the  Baro¬ 
meter,  feel  a  difference  of  the  Air,  equal  to 
above  7  of  its  Preffure  in  ordinary  breathing; 

Again,  if  the  Trachea  Arteria  is  fmall,  and 
its  Aperture  narrow,  the  Preffure  of  the  Air 
increafes  in  the  fame  Proportion,  as  if  the 
times  of  Expiration  were  fhorter  ;  and  there¬ 
fore  a  fhrill  Voice  is  always  reckoned  amongft 
the  prognofbick  Signs  of  a  Confumption,  be- 
caufe  that  proceeds  from  the  narrownefs  of  the 
Larynx ,  or  Lracheea  Arteria  ;  and  confequently 
increafes  the  Preffure  of  the  Air  upon  the 
Lungs,  which  upon  every  Expiration  beats  the 
Veffels  fo  thin,  that  at  laft  they  break,  and  a 
fpitting  of  Blood  brings  on  a  Confumption 
apace. 

I  fuppofe,  no  body  doubts  whether  this  By  this 
Preffure  of  the  Air  upon  the  Lungs  in  brea-  Breffure 
thing  be  fufRcient  to  break  the  Globules  of  °fher 
the  Blood,  and  to  diffolve  all  the  Cohefions  fns 
they  might  contract  in  their  Circulation  thro  'Globules 
the  Arteries  and  Veins.  And  when  the  Blood  of  the 
is  thus  diffolved  and  thrown  out  by  the  Heart  BJ°f;  are 
into  the  Aorta  ;  it  is  evident  that  the  re-union  !^olJe  * 
of  the  Particles  requires  more  or  lefs  time, 
according  to  their  feveral  attractive  Powers, 
even  tho9  they  all  moved  with  the  fame  Ve¬ 
locity,  and  in  the  fame  Direction. 

But  neither  doth  this  happen,  for  a  Fluid  Ho-w  the 
moves  thro*  a  Cylindrical  or  Conical  Veffel  ^ffp  . 
(fuch  as  the  Arteries  are)  with  a  greater  Ve-  fes 
locity  at  the  Axis  than  at  the  Sides.  And^sW^r 
again,  the  Blood  is  thruft  into  the  Aorta  by  Heart. 
the  whole  Force  of  the  Heart,  and  Fluids 
when  they  are  preffed  prefs  undeqaaque,  by 
which  means  the  Arteries  are  dilated,  and  the 

H  3  Blood 
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Blood  moves  not  only  forwards,  but  like  wife 
preffes  perpendicularly  on  the  Sides  of  the  Am 
teries •,  and  as  the  Sides  of  the  Arteries  (being 
Elaftick)  return,  they  prefs  the  Blood  from 
them  every  way,  which  muft  produce  an  in¬ 
teftine  Motion,  and  by  the  uth  Propofition 
hinder  the  Attraction  of  the  Particles,  and  by 
this  frequent  and  ftrong  Collifion  of  the  Par¬ 
ticles  of  the  Blood  againft  the  Sides  of  the 
great  Arteries,  the  Cohefions  of  the  Particles, 
if  any  of  them  happen  to  unite,  will  be  im¬ 
mediately  diffolved.  Again,  this  inteftine 
Motion  muft  greatly  increafe  upon  the  account 
that  many  of  the  Particles  of  the  Blood  are 
elaftick  :  For  by  this  Refiftance  of  the_  Sides 
of  the  Veffels,  they  muft  neceffarily  hit  one 
againft  another,  and  being  elaftick,^  refleCt 
from  one  another,  and  fo  increafe  the  inteftine 
Motion  of  the  Blood  by  the  10th  Propofition. 
Upon  this  inteftine  Motion  of:  the  Blood  de¬ 
pends  its  Heat,  which  therefore  is  every  where 
proportional  to  the  Impetus  of  the  Particles 
againft  the  Sides  of  the  Veffels,  fuppofing  the 
Elafticity  of  the  Particles  every  where  the 
fame.  Now  the  Impetus  of  the  Particles  againft 
the  Sides  of  the  Veffels  decreafes,  as  the  Sum 
of  the  Cavities  of  the  Veffels  increafes  *,  arH 
confequently  where  the  Sum  of  the  Cavities  of 
the  Veffels  is  greateft,  there  the  inteftine  Mo¬ 
tion  of  the  Blood  is  leaft,  and  the  attractive 
Power  of  the  Particles,  cateris  paribus, ,  is 
greateft. 

fie  Eft  By  the  by,  we  may  obferve  how  that  Steel, 
°f  being  an  elaftick  Body,  heats  the  Blood  more 

§t$£i,  than  any  other  Mineral ;  and  how  by  its  Ela¬ 
fticity,  the  Force  of  its  own  Particles  in  re¬ 
moving 
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moving  ObftruCtions,  as  well  as  thofe  of  the 
Blood,  increafe  *,  and  therefore  it  is  a  better 
Deobftruent,  than  fome  other  Minerals,  which 
have  a  greater  Gravity. 

The  Particles  which  unite  firft  after  the  j^yat 
Blood  is  thrown  out  of  the  Heart  into  the  Part  ides 
great  Artery,  muft  be  fuch  as  have  the  ftrong-  umte 
eft  attractive  Force  •,  and  fuch  as  have  the  leaft, 
unite  laft ;  and  all  the  intermediate  ones  ac¬ 
cording  to  their  feveral  Natures.  The  Par¬ 
ticles  endued  with  the  ftrongeft  attractive 
Powers,  are  by  the  2d  and  6th  Proportions, 
the  molt  folid  fpherical  Corpufcles,  and  the 
Quantity  of  their  ContaCl  being  the  leaft,  by 
the  ninth  Propofition,  the  Secretion  which 
they  compofe  muft  be  the  moft  fluid,  and  fuch 
is  the  Liquor  in  the  Pericardium. 

The  Salts  are  Corpufcles  that  are  ftrongly  The  Re&* 
attracted,  and  have  a  moft  clofe  Union  with  M  of  the 
the  Fluid  of  Water  ;  for  tho5  the  Lungs  may 
divide  the  Particles  of  Salt  from  one  another,  jq ^ 
yet  ftill  they  firmly  adhere  to  the  aqueous 
Humour  in  which  they  fwim,  and  therefore 
they  may  likewife  at  firft  be  drawn  off:  Upon 
which  Account  the  Kidneys  have  their  Situation 
fo  near  to  the  Heart.  And  indeed  they  could 
not  have  been  placed  at  a  greater  Diftance, 
and  have  feparated  fuch  a  Quantity  of  Urine* 
as  they  now  do,  not  only  upon  the  Account 
of  the  great  Quantities  of  Blood  they  receive 
where  they  are  ;  but  likewife,  becaufe  if  they 
had  a  more  diftant  Station,  other  Particles, 
muft  have  united  with  the  Salts  and  aqueous' 
Particles  (as  in  their  prefent  Station  fome  ter- 
reftrial  Particles  do)  and  confequently  the 

H  4  Urine 
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Urine  could  not  have  been  diftilled  fuch  as  it 
is  now,  or  at  leaft  but  in  a  fmall  Quantity. 

The  Corpufcles,  which  are  the  fioweft  in 
uniting,  muft  be  fuch  as  have  the  weakeft  at¬ 
tractive  Force,  which  by  the  2d  and  6th  Pro¬ 
portions,  are  fuch  as  have  the  leaft  Solidity, 
and  fuch  as  have  their  Surfaces  the  moft  ex¬ 
tended  ;  and  therefore  Corpufcles,  which 
have  plain  Surfaces,  are  longer  in  uniting  than 
fpherical  Corpufcles,  but  when  united,  they 
cohere  more  ftrongly  by  the  9th  Proportion, 
and  compofe  the  moft  vifcid  Fluids :  And 
therefore  the  moft  vifcid  Secretions,  fuch  as 
the  Mucilage  of  the  Joints,  are  feparated  at 
the  greateft  Diftance  from  the  Heart,  where 
the  Sum  of  the  Cavities  of  the  Arteries  is 
greateft,  the  Impetus  of  the  Blood  againft  the 
Sides  of  the  Veffels  (which  is  always  pro¬ 
portional  to  the  Velocity  of  the  Blood)  fmall - 
eft,  and  confequently  where  the  Particles  move 
almoft  with  an  equal  Velocity,  and  therefore 
the  Attractions  of  the  weakeft  are  not  di- 
fturbed,  by  the  11th  Propofition. 

The  Gall  which  is  fecerned  by  the  Liver, 
and  the  Seed  by  the  Tefticles,  do  feem  to  be 
two  confiderable  Objections  againft  what  has 
been  faid.  But  I  will  make  it  appear  that  they 
are  fo  far  from  proving  any  thing  againft  this 
DoCtrine  of  Secretions,  that  they  are  the  great¬ 
eft  Arguments  that  could  poflibly  be  urged  for 
the  truth  of  it.  Nothing  does  more  evidently 
demonftrate  the  Intentions  of  Nature  in  * 
her  Operations,  than  the  various  Methods 
/he  is  fometimes  forced  to  take  to  bring  the 
fame  thing  about; 


This 
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This  is  moll  eminently  remarkable  in  the  ThisD^ 
Secretion  of  the  Gall  •,  which,  being  to  be  'ffreafgd 
mixed  with  the  Chyle  as  it  comes  out  of  the  fyffse- 
;  Stomach  into  the  Duodenum  ;  could  no  where  paration 
be  fo  conveniently  fecerned  from  the  Blood,  °f  the  Gall 
;  as  where  the  Liver  is  placed.  Now  had  all 
the  Branches  of  the  Celiack  Artery  carried  all 
i  the  Blood  to  the  Liver,  from  which  the  Gall 
was  to  be  feparated,  it  is  evident,  confidering 
the  Nearnefs  of  the  Liver  to  the  Heart,  and 
the  inteftine  Motion  of  the  Blood,  that  fo  vif- 
cid  a  Secretion,  as  the  Gall  is,  could  never 
have  been  formed  in  the  Blood,  and  confe- 
quently  could  never  have  been  fecreted  by  any 
Gland  in  that  Place.  In  this  Cafe  Nature  is 
forced  to  alter  her  conftant  Method  of  fending 
the  Blood  to  all  the  Parts  of  the  Body  by  the 
Arteries.  Here  fhe  forms  a  Vein  (which  is  no 
Branch  of  the  Vena  Cava ,  as  all  the  others 
are)  and  by  it  fhe  fends  the  Blood  from  the 
Branches  of  the  Mefenterick  and  Celiack  Ar¬ 
teries  (after  it  has  paffed  thro"  all  the  Inteftines* 
Stomach,  Spleen,  Caul,  and  Pancreas)  to  the 
Liver,  By  this  extraordinary  Contrivance  the 
Blood  is  brought  a  great  way  about,  before  it 
arrives  at  the  Liver  and  its  Celerity  is  ex¬ 
tremely  diminifhed,  that  all  the  Corpufcles* 
which  are  to  form  the  Gall,  may  have  fufficient 
time  to  attract  one  another,  and  unite  before 
they  come  to  their  fecerning  Veffeh  And 
thus  we  have  found  out  the  Ufe  of  the  Porta, 

,  which,  notwithftanding  it  makes  fo  confider- 
able  a  Figure  in  the  animal  Body,  yet  per¬ 
haps  no  Part  was  ever  lefs  minded,  or  had  its 
Ufe  lefs  underftood  by  the  Writers  upon  the 
Animal  CEeonomy. 

But 
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But  that  this  is  moft  certainly  the  Ufe  of 
the  Porta  will  more  evidently  appear,  if  we 
confider  what  Nature  ftill  does  farther  in  Pro- 
feoition  of  the  fame  Defign. 

The  Cavities  of  all  the  Arteries  increafe  as 
they  divide.  The  Sum  of  the  Branches,  which 
rife  immediately  from  the  Aorta,  is  to  the 
Aorta  as  102740  is  to  100000  :  but  as  if  this 
Proportion  was  too  little  to  effect  the  Defign 
of  Nature,  before  the  Blood  arrives  at  the  Li¬ 
ver,  the  Branches  which  immediately  fpring 
from  the  Trunk  of  the  Mefenterick  Artery, 
increafe  in  a  much  greater  Proportion.  The 
Figure  of  this  Artery,  as  it  lies  in  the  middle 
of  the  Mefentery,  is  after  this  manner.  And 


In  that  Body,  From  which  I  took  the  following 
Proportions,  I  found  2 1  Branches  to  fpring 
igimmediately  from  its  Trunk.  In  fuch  Parts 

of 
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of  which  the  Trunk  of  the  Mefenterick  Ar¬ 
tery  is  J5I29 


The  ift  Branch  is  2136 

2  193^ 

3  2136 

4.  2104 

5  4489. 

6  i936 

7  2601 

8  3136 

9  1681 

10  3025 

1 1  625 

12  13% 

J2  1024 

14  2849 

15  1936 

1 6  529 

17  '  729 

18  1156 

19  1024 

20  H56 

21 


The  Sum  of  all  37418 


By  thefe  Proportions  it  appears*  that  the 
Sum  of  the  firft  Branches  is  much  more  than 
double  to  the  Trunk  of  the  Mefenterick  Ar¬ 
tery  ;  and  therefore  the  Velocity  of  the  Blood 
in  them  is  much  lefs  than  half  what  it  is  in  the 
Trunk  ;  whereas  in  the  Branches  which  come 
immediately  from  the  Aorta*  the  Diminution 
of  the  Velocity  is  hardly  feniible.  But  that: 
I  may  put  this  Matter  in  a  clearer  Light*  I 
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fhall  firft  examine  with  what  Velocity  the 
Blood  in  the  Liver  would  have  moved,  if  it 
had  been  carried  there  by  fuch  Arteries  as  are 
every  where  elfe.  Secondly,  I  fhall  fhew  with 
what  Velocity  it  would  have  moved,  had  it 
been  brought  to  the  Liver  by  fuch  an  Artery 
as  the  Mefenterica  Superior.  And  Thirdly,  I 
fhall  demonftrate  the  Velocity  with  which  it 
now  moves  through  the  Branches  of  the  Porta 
to  the  Liver. 

And  firft  let  us  fuppofe  that  an  Artery  equal 
to  the  Mefenterick  (the  Square  of  whofe  Dia¬ 
meter  is  .038025  Parts  of  an  Inch)  had  gone 
direftly  from  the  Aorta  to  the  Liver,  and  that 
the  Proportion  between  its  Branches  had  been 
the  fame  it  is  every  where  elfe,  to  wit,  10000 
to  12387.  The  Logarithm  of  .038025  is  — 
1.4189307.  The  Log.  of  the  fmalleft  Artery 
lias  been  found  to  be  —  8.6020600,  their 
Difference  is  —  7.1831293,  which  Number 
being  divided  by  .2080639  fas  has  been  fhewn 
in  the  fecond  Effay)  the  Quotient  34  is  the 
Series  of  Divifions  of  this  Artery  \  and  confe- 
quently  upon  Calculation,  the  Velocity  of  the 
Blood  in  the  laft  Divifions  of  the  Series,  will 
fee  found  to  be  to  the  Velocity  in  the  Trunk  of 
the  Artery  as  1  to  1448. 

But  the  Velocity  of  the  Blood  would  have 
been  much  lefs  if  it  had  been  carried  by  an 
Artery,  fuch  as  the  Mefenterick,  dire£tly  to 
the  Liver.  I  have  already  fhewn  what  Pro¬ 
portion  the  Trunk  of  this  Artery  bears  to  its  ♦ 
firft  Branches ;  I  fhall  now  fet  down  the  Pro¬ 
portion  of  the  feveral  Trunks  to  their  Branches, 
that  we  may  find  out  the  general  Ratio,  as  we 
have  taught  before. 


The 
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The  5th  Branch  of  the  Mefen^erick 
Artery  was 


Its  Branches 


SJ764 

C28O9 


The  leaft  of  thefe  Branches 


Divided  into  four 


The  biggeft  Branch 
Divided  into  three 


One  of  thefe,  to  wit, 


Divided  into  tw© 


340i 


4246 


1521 


233° 


The  8th  Branch  of  the  Mefenterick 
Artery  was 


3l36 


125 


Its 
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Its  Branches 

5  r$2t 
i  1225 

2746 

The  biggeft  Branch 

1521 

Divided  into  two 

c  900 
i  900 

1800 

The  leaft 

1225 

Divided  iikewlfe  into  two 

S  729 

t  900 

1629 

The  ioth  Branch  of  the  Mefenterick  ?  Q 
Artery  was  S  ^ 

Its  Branches 

5  i936 

2  1600 

3536 

The  biggeft  Branch 

1936 

Divided  into  two 

c  IO89 
l  I296 

2385' 

Of  thefe  the  biggeft 

I296 

Divided 
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Divided  into  two 

5676 

c  676 

1352 

The  14th  Branch  of  the  Mefenterick 
Artery  was 

^  1846 

Its  Branches  « 

f  900 
l  900 
1  900 

2700 

The  15th  Branch  ^F  the  Mefenterick 
Artery  was 

£1936 

Its  Branches 

5  1089 
1 1369 

2458 

Of  thefe  the  biggeft  Branch 

Divided  into  three  < 

r  784 

!  676 

i  676 

2136’ 

Of  which  Branch 

676 

Divided  into  two 

5  400 
*  529 

929 

From. 
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From  all  which  Numbers,  we  fliall  take  the 
general  Ratio  of  the  Trunks  to  their  Branches, 
to  be  as  the  Sum  of  all  the  Trunks  to  the  Sum 
of  all  the  Branches ;  that  is,  as  28549  to 
36221,  or  as  10000  to  12687.  Now  if  we 
calculate  upon  this  Ratio,  we  fliall  find  36 
Series  of  Divifions  in  the  Mefenterick  Artery ; 
and  that  in  the  laft  of  thefe  the  Blood  moves 
5261  times  flower  than  it  does  in  the  Trunk  of 
the  Mefenterick  Artery. 

As  the  Trunk  of  the  Mefenterick  Artery 
bears  a  lefler  Proportion  to  its  Branches,  than 
the  Aorta  does  to  its  Branches  fo  the  Branches 
of  the  Mefenterick  Artery  are  likewife  lefs  in 
Proportion  to  their  conjugate  Veins,  than  the 
Aorta  is  to  the  Vena  Cava.  The  defending 
Trunk  of  the  Aorta  below  the  Emulgents  is  to 
the  Vena  Cava  at  the  fame  Place,  as  324  is  to 
441  :  But  a  Branch  of  the  Mefenterick  Artery 
is  to  its  correfponding  Branch  of  the  Porta,  as  9 
to  25  :  And  therefore  the  Blood  in  the  Bran¬ 
ches  of  the  Porta  moves  14613  times  flower 
than  it  does  in  the  Trunk  of  the  Mefenterick 
Artery,  and  that  only  upon  the  Account  of 
the  Increafe  of  the  Diameters  of  the  Vefiels. 

So  neceflary  was  it  to  abate  the  rapid  inteftine 
Motion  of  the  Blood,  which  might  hinder  the 
Coalefence  of  the  Particles  for  the  Formation 
of  the  Bile. 

Having  iliewn  how  the  Velocity  of  the  Blood  ,  j 
decreafes  as  it  pafies  to  the  Liver,  I  fliall  now  jj 
enquire  into  the  Time  it  takes  in  palling.  If  a 
Blood-vefiel  divides  into  any  Number  of  Bran-' 
ches,  of  equal  Lengths,  and  the  Orifices  of 
the  Branches  at  each  Divifion  increafe  in  a 
certain  given  Ratio  ;  the  Time  the  Blood  will 
7  take 
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take  to  run  through  fuch  a  VefTel  may  be  thus 
had.  Becaufe  the  Velocity  of  the  Blood  is 
reciprocally  as  the  Sections  of  the  Veftels,  and 
the  Length  the  Blood  runs  being  given,  the 
Time  is  reciprocally  as  the  Velocity ;  the 
Time  the  Blood  moves  through  each  Length 
will  be  diredfly  as  the  Section  of  the  VefTel ; 
that  is,  diredtly  as  the  Sum  of  the  Sedions  of 
all  the  Branches :  And  therefore,  if  the  Sec¬ 
tions  are  in  a  Geometrical  Progreffton,  the 
Times  will  likewife  be  in  a  Geometrical  Pro- 
greflion.  Suppofmg  then  that  the  Time  in- 
creafes  at  each  Divifion  of  the  VefTel  in  the 
Proportion  of  i  to  r,  the  Times  will  be  in 
this  Geometrical  Progrefiion,  i.  r.  rk  rk  rk 
r  k  &c.  Now  if  we  call  the  laft  Term  of 
the  Progrefiion  u,  the  Sum  of  the  Progrefiion, 
that  is,  the  Sum  of  all  the  Times  will  be 

y°  n _ j 

= - :  and  if  we  take  the  Proportion  of 

r  —  j 

the  Branches  of  the  Mefenterick  Artery  to  be 
to  one  another  as  ioooo  to  12687,  the  Num¬ 
ber  of  Divifions  will  be  36,  and  confequently 
fuppofing  an  equal  Diftance  between  each  Di* 
vifion,  the  Blood  moving  with  an  uniform 
Motion,  will  require  feven  and  thirty  times 
the  Time  to  run  through  the  whole  Length  of 
the  Mefenterick  Artery,  that  it  does  to  move 
from  the  Aorta  to  the  firft  Divifion  or  the 
Mefenterick  Artery.  In  this  Proportion  r  is 
equal  to  1.2687,  whofe  Log.  is  0.1033589, 

■ which  multiplied  by  36  gives  the  Logarithm  of 
"the  Number  5259,  which  is  the  laft  Term  of 
the  Progrefiion,  equal  to  zq  and  r  u  ^  r' 7  — 
6672,  therefore  ru  —  1  =  6671  :  Now  if 
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from  the  Log.  of  6671  we  fubftrad  the  Log. 
of  the  Number  r  —  1  or  of  0.2687,  there 
will  remain  the  Log.  of  the  Number  24826, 
which  is  the  Sum  of  all  the  Times  the  Blood 
takes  in  moving  through  all  the  Divifions  of 
the  Mefenterick  Artery  *,  and  therefore  the 
Time  it  takes  in  moving  through  the  Mefen¬ 
terick  Artery,  is  to  the  Time  it  would  run 
alontf  it  with  fuch  an  uniform  Motion  as  it 
has  °at  the  Beginning  of  the  Artery,  as 
24826  to  37,  or  as  670  to  1.  Now  the  Blood 
in  the  Aorta  or  Beginning  of  the  Mefenterick 
Artery,  runs  at  the  rate  of  78  Feet  in  a 
Minute  *,  and  therefore  if  we  fuppofe  the  Me¬ 
fenterick  Artery  to  be  10  Inches  long,  the 
Blood  would  with  an  uniform  Motion  run 
along  it  in  the  Space  of  0.64  of  a  fecond  ;  and 
confequently  it  muff  now  take  up  near  7  Mi¬ 
nutes  in  paffing  through  the  Mefenterick  Ar¬ 
tery.  But  the  Velocity  in  the  Porta  is  to  the 
Velocity  in  the  Mefenterick  Artery  as  9  to  25  ; 
and  therefore  if  the  Porta  be  fuppofed  like- 
wife  to  be  10  Inches  long,  the  Blood  will  be 
19  Minutes  in  palling  thro9  it:  So  that  the 
Time  the  Blood  takes  in  paffing  from  the 
Aorta  to  the  Liver  is  at  lead:  26  Minutes ; 
whereas  if  an  Artery  had  gone  directly  from 
the  Aorta  to  the  Liver,  (according  to  the  ufual 
Method  of  Nature)  it  had  paffed  in  little  more 
than  half  a  fecond,  that  is,  in  2437  times  lefs  jl 
Time  than  it  now  requires  in  paffing.  All 
which  does  evidently  demonftrate,  that  the 
Blood  was  not  in  a  State  to  yield  Bile,  if  it 
had  gone  dire&ly  from  the  Aorta  to  the  Liver  ; 
that  a  much  greater  Time,  and  a  much  more 

languid  Motion,  than  fo  direct  a  PafTage  could 

have 
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have  allowed,  was  abfolutely  neceffafy  to  get 
the  bilious  Particles  in  a  readinefs  to  be  fe- 
parated  from  the  reft  of  the  Blood  in  the  Li¬ 
ver.  I  have  fuppofed  the  Divifions  of  the 
Artery  to  be  all  of  an  equal  Length,  which 
indeed  they  are  not,  but  may,  for  the  eafief 
Calculation,  without  any  confiderable  Error* 
be  taken  equal  one  with  another. 

We  have  now  feen  how  Nature  has  provided 
for  the  Formation  of  the  Bile  in  the  Blood, 
which  paffes  thro*  the  Mefenterick  Artery. 

We  fhall  next  confider  what  Care  is  taken  of 
that  which  is  conveighed  by  the  Celiack  Ar¬ 
tery  to  the  Liver  :  For  it  feems  it  was  neceffarv 
to  fend  a  larger  Quantity  of  Blood  *  to  the  Li¬ 
ver,  than  could  be  difpofed  of  thro*  the  In- 
teftines.  Part  of  the  Blood  of  the  Celiack 
Artery  is  fpread  upon  the  Stomach  and  Caul* 
and  its  Velocity  diminifhed,  as  we  have  feen, 
in  the  Inteftines  ;  but  ftill  all  the  Blood  which 
thefe  Parts  could  receive,  was  not  fufficient  for 
the  Liver,  and  there  was  no  more  room  for 
the  divifion  and  expatiating  of  the  Veffels 
thro*  fuch  a  large  Space  as  the  Mefentery,  and 
a  long  Trad  of  Guts.  How  therefore  muff 
the  Velocity  of  the  reft  of  the  Blood  (to  which 
the  inteftine  Motion  is  always  proportional) 
be  abated  ?  Nature  has  here  another  extraordi¬ 
nary  Contrivance,  fhe  empties  the  Blood  en¬ 
tirely  out  of  the  Veffels  into  a  large  fpongy 
Bowel,  or  rather  Ciftern  provided  for  that  in-  tJfi 
tent  and  purpofe.  I  know  not  the  Dimen-  %  ffe 
Tons  of  the  Splenick  Artery,  but  the  Cir¬ 
cumference  of  the  Celiack  being  1  an  Inch, 
or  .5,  its  Square  is  .25;  and  therefore  the 
Square  of  the  Splenick,  which  is  a  Branch  of 

2  it. 
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it,  cannont  be  above  .18.  Nowrjthe  Dimen- 
fions  of  the  Spleen  are  6  Inches  in  Length,  3 
or  4  in  Breadth,  and  2  in  Thicknefs.  I  fhall 
therefore  make  this  eafy  Suppofition  for  the 
more  ready  Calculation,  that  it  is  a  Cylinder 
of  2  Inches  Diameter,  and  therefore  the  Square 
of  its  Circumference  being  36,  the  Blood  muft 
move  200  times  flower  in  the  Spleen,  than  in 
the  beginning  of  the  Splenick  Artery  :  Is  not 
this  the  long  fought  for  Uie  of  the  Spleen  ? 

So  productive  is  one  fimple  Truth  of  many 
others. 

From  all  this  Art  and  Contrivance  it  is  evi¬ 
dent  Demonftration,  that  the  Intent  of  Nature 
was  to  diminifh  the  Velocity  of  the  Blood, 
and  that  fuch  a  (low  Motion  was  abfolutely 
neflary  for  the  fecerning  of  the  Bile  in  the  In¬ 
ver.  If  the  Humours  which  are  feparated  by 
the  Glands  are  at  all  times  and  places  the  fame 
in  the  Blood,  and  not  formed  after  the  man¬ 
ner  demonft  rated,  what  need  was  there  for 
diminifhing  fo  confiderably  the  Velocity  of 
the  Blood  ?  Let  the  Blood  move  fall  or  flow, 
they  would  be  always  the  fame,  and  always  in 
an  equal  aptitude  to  be  fecerned. 

The  Pro-  The  Particles  which  compofe  the  Bile, 
t>ofl0f°f  bear  a  very  fmall  Proportion  to  the  reft  of  the 
\Lreft  of  Blood,  as  is  evident  from  the  great  Quantity 
the  Blood .  of  Blood  that  is  carried  to  the  Liver,  and  the 

fmall  Quantity  of  Bile  that  is  feparated  by  it.  J 
In  a  large  Dog,  whole  Duffus  Cholidochus  was 
near  as  big  as  a  Man’s,  I  could  never  gather 
above  two  Drachms  in  an  Hour.  Now  there  * 
is  thrown  into  the  Aorta  every  Hour  about 
4000  Ounces  of  Blood :  And  it  appear  by  the 
Proportions  of  the  Arteries,  that  the  Mefen- 
2  terick 
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terick  and  Celiack  are  to  the  reft,  as  i  to  8  ; 
and  therefore  500  Ounces  of  Blood  are  carried 
every  Hour  to  the  Liver.  And  fince  only  two 
Drachms  of  Bile  are  feparated  from  it,  the 
Bile  muft  be  to  the  Blood,  at  leaft,  as  one  is 
to  two  Thoufand  It  is  by  reafon  of  this 
fmall  Proportion  of  the  Bile  to  the  Blood,  that 
it  was  fo  neceffary  to  allow  fo  much  Time  for 
the  Attraction  of  the  Particles  which  form  the 
Bile.  From  this  Contrivance  of  the  Porta, 
the  Bile  receives  another  advantage,  not  lefs 
conftderable  than  the  Diminution  of  the  Ve¬ 
locity  of  the  Blood  :  And  that  is  the  Blood 
pafllng  thro*  fo  many  different  Parts  before  it 
comes  to  the  Liver,  parts  with  the  greateft 
part  of  its  Lymph  a,  by  which  means  the  Par- 
tides,  that  compofe  the  Bile,  approaching 
nearer  to  one  another,  are  by  their  mutual 
Attraction  fooner  united.  And  the  conlideration 
of  thefe  two  Contrivances  does  highly  confirm 
the  truth  of  this  Theory  of  Secretion  :  For 
the  Diminution  of  the  Velocity  of  the  Blood, 
and  the  Subtraction  of  the  Lympha ,  can  agree 
in  no  other  end  than  the  uniting  of  the  Par¬ 
ticles  of  the  Bile. 

What  has  been  faid  concerning  the  Bile, 
does  fo  evidently  prove  this  Doctrine  of  Sc- 
cretions,  that  there  feems  to  be  no  room  to 
doubt  of  it,  even  tho®  we  could  not  clear  the 
like  Difficulty,  as  to  the  Formation  of  the 
Seed.  Yet  here  again  we  meet  with  another 
,Manifeftation  of  the  truth  of  it,  and  we  find 
Nature  purfuing  the  fame  Intentions,  tho®  in  a 
different  manner,  the  Structure  of  the  Parts  not 
allowing  either  of  the  former  Contrivances, 
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Of  the  Se-  The  Blood  is  carried  to  the  Tefticles  by  the 
action  of  Spermatick  Arteries  *,  which,  contrary  to  the 
the  Seed.  confl-ant  Method  of  Nature  in  framing  the 

other  Arteries,  are  fmalleft  where  they  fpring 
from  the  Trunk  of  the  great  Artery,  and  im¬ 
mediately  dilate  to  a  confiderable  Bignefs : 
Which  evidently  fhews,  that  there  could  be  no 
other  Defign  in  it,  but  to  retard  the  Velocity 
of  the  Blood.  We  cannot  fuppofe  that  the 
only  Intention  was,  that  a  fmall  Quantity  of 
Blood  might  go  to  the  Tefticles  :  Becaufe  then 
there  had  been  no  Occafion  for  giving  the^ 
Artery  a  different  Figure  from  all  others  *,  that 
narrow  Orifice  would  have  been  fufficient  of 
its  felf  for  that  purpofe,  which  the  Widenefs 
of  the  Artery  immediately  afterwards  does  nei¬ 
ther  hinder  nor  further.  The  Orifices  of  the 
Spermatick  Arteries  were  fo  fmall,  that  I  could 
not  meafure  them,  when  I  took  the  pimen- 
fions  of  the  other  Arteries  ;  and  yet  they  are 
hardly  gone  from  the  Aorta  before  they  dilate 
as  big,  if  not  bigger  than  one  of  the  Lumbals, 
which  is  434.2  :  Now  if  we  fuppofe  their 
Orifices  to  be  each  17.3,  then  the  Blood  will 
move  25  times  flower  where  the  Artery  di¬ 
lates  than  it  does  at  its  Orifice.  Again,  we 
conftantly  find  that  all  the  Parts  of  the  Body 
are  fupplied  with  Blood  by  fmall  Arteries 
from  the  neareft  Trunks.  If  this  Method  had 
|?een  obferv’d  in  fending  the  Blood  to  the  i1 
Tefticles,  they  had  received  their  Arteries 
from  the  Iliacks  ;  and  they  had  ran  but  a 
little  way,  before  they  had  come  to  the  end  off  I 
their  journey.  But  inftead  of  this,  two  fmall 
Arteries  are  made  to  arife  from  the  A.orta,  a 
little  below  the  Emu! gents,  and  to  march 

above 
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above  a  Foot  before  they  come  to  the  Tef 
tides.  Now  if  we  confider  that  the  Velocity 
of  the  Blood  in  the  fpermatick  Artery,  is  25 
times  flower  than  it  is  at  its  Orifice,  that  is, 
in  the  Aorta ;  and  that  the  Velocity  of  the 
Blood  in  the  Iliacks,  can  be  but  a  very  little 
lefs  than  it  is  in  the  Aorta,  where  the  Sper- 
maticks  arife  *,  the  Blood  muff  move  25  times 
flower  to  the  Teflicles,  than  if  it  had  gone 
after  the  ordinary  manner  from  the  Iliacks : 

And  becaufe  the  Space  it  runs  thus  flowly,  is 
at  leaft  fix  times  longer  than  if  it  had  gone 
from  the  Iliacks  ,  therefore  it  muff  be  150 
times  longer  in  going  to  the  Tefficles,  than  if 
it  had  gone  according  to  the  common'  courfe  of 
Nature.  So  that  the  inteff  ine  Motion  of  the 
Blood  is  not  only  allayed,  but  fufficient  time  is 
afterwards  allowed  the  Particles,  which  are  to 
compofe  the  Seed,  to  attract  and  coaiefce  be- 
fore  they  arrive  at  the  Tefficles. 

Perhaps  it  may  be  faid,  that  the  Mucus  of  Some  Oh - 
the  Nofe,  and  the  Wax  of  the  Ear  are  fepa-  Je^tons 
rated,  where  the  Blood  is  not  fo  languid  as  anfaete' 0 
their  Vifcidity  feems  to  require  :  But  I  anfwer, 
that  they  are  Fluids  which  fall  into  open  Paf- 
fages,  where  the  Air  having  free  Ad  million, 
carries  off  part  of  their  aqueous  Fluid  *,  and 
the  Remainder  becomes  thick,  as  the  Serum  of 
the  Blood  does,  when  heated.  Befides,  we 
muff  remember,  that  tho*  the  Cohefion  of  the 
Particles  depends  upon  their  Figures  ,  yet  the 
Force  by  which  they  attradf  one  another,  is 
*  likewife  in  Proportion  to  their  Solidities.  So 
that  Particles  of  equal  Magnitudes  and  fimilar 
Figures  may  cohere  equally  ffrongly,  yet  the 
rnpft  folid  will  fooneft  unite.  Hence  it  is, 

I  4  that 
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that  of  two  Fluids  equally  vifcid,  the  heaviefl 
may  be  feparated  in  Glands  nearer  to  the 
Heart  than  the  other  ;  and  that  two  Fluids  of 
different  Vifcidities  may  be  feparated  at  the 
fame  vicinity  to  the  Heart,  if  the  quantity 
of  the  Contafts  of  the  Particles  be  fuch  as 
will  make  amends  for  their  want  of  So* 
lidity. 

Moft  if  not  all  the  Secretions  contain  a 
greater  or  leffer  Proportion  of  the  aqueous 
Fluid,  which  makes  them  more  or  lefs  vifcid ; 
yet  that  which  contains  the  greateft  Quantity, 
may  confilt  of  Particles  endued  with  a  very 
fmall  and  flow  attractive  Force  :  and  confe- 
quently  fuch  a  Fluid  cannot  be  feparated  by 
any  Gland  fo  near  the  Heart,  as  that  which 
has  a  lefs  Proportion  of  the  aqueous  Fluid, 
and  which  con  fills  of  Particles  endued  with  a 
ftronger  attractive  Force  ;  and  this  lalt  Fluid 
may  be  much  more  vifcid  than  the  other, 
whofe  Particles  are  more  diluted  by  the  watry 
Fluid.  Now  how  it  comes  to  pafs  that  a 
greater  or  lefifer  Proportion  of  the  aqueous 
Fluid  is  feparated  in  any  Gland,  I  fhall  fhew 
in  the  fecond  Part  of  this  Difcourle. 

But  that  the  different  Vifcidities  of  the  Se¬ 
cretions  do  not  depend  only  on  the  greater  or 
leffer  Proportion  of  the  aqueous  Fluid,  is  evi¬ 
dent  from  the  foregoing  Propofitions  ;  unlefs 
any  one  can  fuppofe  that  the  Blood  confifls 
only  of  one  fort  of  Particles :  Which  Sup* 
pofition,  befides  that  it  contradicts  matter  of 
FaCt,  can  never  account  for  the  Secretion  of* 
fo  many  different  Fluids.  And  that  the  Di- 
verfity  of  the  Attractions  in  the  Particles  is 
the  Reafon,  why  various  Velocities  of  the 

Blood, 


Of  Animal  Secretion .  137 

Blood,  and  Diftances  from  the  Heart,  are  re¬ 
quired  for  fecerning  of  different  Liquors,  is 
mofl  evident  from  what  has  deen  faid  con¬ 
cerning  the  Bile,  and  the  Seed.  If  only  a 
greater  or  leffer  Proportion  of  the  aqueous 
Fluid  had  been  requifite  for  feparating  of 
different  Sorts  of  Fluids,  that  might  have 
been  done  any  where,  as  fhall  be  fhewn  after¬ 
wards  ;  and  Nature  had  not  been  put  to  fo 
many  Shifts  and  Contrivances,  as  we  have  al¬ 
ready  feen. 

As  fome  Fluids  are  only  to  be  feparated  in  Some  Fla- 
certain  Velocities  of  the  Blood,  and  at  certain  ids  may 
Diftances  from  the  Heart ;  fo  there  may  be  be/frn~ 
others  that  may  be  feparated  any  where,  and 
in  any  Velocity  of  the  Blood.  Thefe  are  fuch 
as  confift  of  Particles  always  in  an  equal  Ap¬ 
titude  to  be  fecerned  and  tho’  fome  of  them 
may  contain  feveral  forts  of  Particles,  yet  the. 

Nature  of  thefe  Fluids  does  not  depend  upon 
the  Attraction  and  Cohefion  of  their  Particles, 

Such  a  fort  of  Secretion  is  the  Lympha,  which 
is  a  watry  Fluid  fecerned  in  all  Parts  of  the 
Body,  for  making  the  Chyle  more  liquid.  If 
it  be  faid,  that  fince  the  Lympha  might  have 
been  feparated  any  where,  and  that  it  ferves 
only  to  dilute  the  Chyle,  that  there  ought  to 
have  been  a  particular  Gland  fomewhere  for  it 
in  the  Abdomen ,  as  being  the  more  proper 
Place :  I  anfwer,  that  a  large  Quantity  of  w.  'hy  the 
Lympha  was  neceffary  for  diluting  the  Chyle,  ^Plia 
as  appears  by  the  numerous  Lymphedudls*  ^  peever&i 
*  which  difcharge  themfelves  into  the  Recepta-  places., 
culum  Chyli^  LuFlus  Lhoracicus ,  and  Subclavian 
Veins.  And  if  fuch  a  Quantity  had  been  fe¬ 
parated  by  a  Gland  or  Glands  in  the  Abdomen, 
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appropriated  to  that  Ufe,  they  muft  have  had 
very  large  and  confiderable  Arteries.  The 
Liver  has  tth  Part,  and  the  Kidneys  near  £th 
more  of  the  whole  Blood,  which  paffes  thro* 
the  Aorta  ;  and  if  the  Lymphatick  Glands 
had  had  ith  Part  more  (which  is  the  leaft  they 
could  have  had)  thefe  three  Parts  would  have 
had  near  one  half  of  the  Blood,  and  the  other 
half  muft  have  ferved  all  the  reft  of  the  Body  : 
Which  would  have  been  a  very  unequal  Di- 
ftribution  of  the  Blood.  Befides,  Nature  is 
always  very  fimple  and  frugal  in  her  Opera¬ 
tions  ;  fhe  never  is  at  any  unneceffary  Trou¬ 
ble  :  And  I  will  fhew  in  the  fecond  Part  of 
this  Treatife  how  the  Lympha  may  be  drawn 
off,  by  Glands  appointed  to  feparate  other 
Fluids  ;  fo  that  for  this  Operation  fhe  makes 
no  Part,  is  at  no  Expence  of  Blood  :  But  fhe 
muft  have  been  at  a  very  great  one,  if  fo  much 
Lympha  had  been  drawn  off  by  appropriated 
Glands. 

Of  tU  &?-  I  take  the  animal  Spirits  to  be  another 

cretion  of  Fluid  of  this  Kind.  They  undoubtedly  confift 
Animal  of  by  far  the  fmalleft  Particles  in  the  Blood, 
Spirits.  as  appears  by  the  Minutenefs  of  their  fecerning 
Glands ;  and  therefore  they  not  being  formed 
by  the  Cohefion  of  other  Particles,  might  have 
been  feparated  any  where.  Yet  the  Animal 
(Economy  receives  a  great  Advantage  by  the 
diftant  Station  of  the  Brain  from  the  Heart ; 
for  if  it  had  been  placed  nearer,  and  received 
the  Blood,  ftill  divided  into  its  fmalleft  Parti¬ 
cles,  by  the  Force  of  the  Air  in  the  Lungs ;  * 
fuch  Particles  might  have  entred  the  Glands, 
as,  afterwards  cohering  to  one  another,  might 
have  ebftru&ed  fuch  extremely  narrow  Chan- 

'  nels,* 
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nels.  Now  the  Brain  being  placed  at  fuch  a 
Diftance,  the  Particles,  that  by  their  attractive 
Power  form  Corpufcles,  will  have  fufficient 
time  to  coalefce,  and  their  Magnitude  will 
hinder  their  entring  into  the  Glands.  For  if 
it  fhould  happen,  that  thefe  Particles  fhould 
enter  the  Glands,  and  there  unite  together, 
they  would  then  obftruCt  the  Paffage  to  the 
Nerves,  and  produce  Apoplexies,  Patties,  Co- 

,ma’s,  .  . 

The  Particles  of  which  the  animal  Spirits 
confift,  being  of  fuch  extreme  Finenefs,  their 
Quantity  can  bear  but  a  fmall  Proportion  to 
the  other  Fluids  in  the  Blood  •,  and  confequently 
there  was  a  Neceflity  of  a  prodigious  Number 
of  Glands  to  feparate  them  from  the  Blood ; 
and  this  is  the  Reafon  of  the  great  Bulk  of  the 

Brain. 

The  Operations  of  Nature  are  always  the  Of  the 
mod:  eafie  and  Ample.  Now  how  much  more  Mmier 
eafie  is  it  to  have  the  feveral  Secretions  formed  rent  j-orfs 
after  the  Manner  which  has  been  demonftrated,  0fpart;. 
than  to  fuppofe  as  many  different  forts  of  Par-  </«  in  the 
tides  in  the  Blood,  as  there  are  Fluids  _ le-  aw- 
parated  from  it  ?  It  is  not  eafie  to  determine, 
how  many  different  forts  of  Particles  are  in 
the  Blood.  Indeed,  Phylick  feems  in  nothing 
fo  defective,  as  in  the  Knowledge  of  the  Na¬ 
ture  of  the  Blood.  But  if  the  fame  Pains  had 
been  bellowed  upon  it  in  a  mechanical  Way, 
that  have  been,  in  vain,  fpent  in  fearch  of  its 
Principles  by  Chymifts  •,  we  had  long  e’er  now 
*  had  a  more  perfeCt  Knowledge  of  its  Nature, 
than  ever  we  can  have  by  Chymiftry  ;  which 
can  only  fhew  how  by  Art  its  Parts  may  be 

altered,  not  what  Parts  it  contains, 

.  "  A  few 
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A  few  different  forts  of  Particles  varioufly 
combined,  will  produce  great  Variety  of  Fluids, 
fome  may  have  only  one  fort,  fome  two,  fome 
three,  or  more ;  and  perhaps  the  aqueous 
Fluid  is  the  common  Bafis  of  all  the  Secre¬ 
tions.  If  we  fuppofe  only  five  different  forts 
of  Particles  in  the  Blood,  and  call  them  a,  b, 
c,  d,  e,  their  leveral  Combinations,  without 
varying  the  Proportions,  in  which  they  are 
mixt  will  be  thefe  following. 


ab:  ac:  ad:  ae: 
be:  bd:  be: cd: 
ce:  de:  abc:  adc: 
abd:  a  be:  ace:  ade: 
bde:  bde:  bee:  dec: 
abed:  abce:  aede: abde: 
bede:  abede. 

But  whether  there  are  more  or  fewer  in  the 
Blood  I  fhall  not  determine. 

Of  the  O-  No  Theory  of  Secretion  has  hitherto  been 
peration  of  able  to  give  any  tolerable  Account  of  the 

^whhb'al  ®Perat*on  °f  Purgative,  Diuretick,  or  fuch 
ur  the  Medicines  as  promote  any  Evacuation.  For  if 
Quantity  the  Humours  are  every  where  equally  mixt 
of  theSe-  with  the  Blood,  that  is,  if  the  Blood  is  in 
eretions,  every  Part  of  the  Body  the  fame,  and  its  Par¬ 
ticles  are  not  more  apt  to  form  certain  Hu¬ 
mours,  in  fome  certain  Parts  of  the  Body  than 
in  others  *,  or  if  they  are  not  forced  by  the 
Power  of  any  Medicine  to  form  fuch  Hu¬ 
mours  ;  then,  and  in  this  Cafe,  the  Quantities 
of  Humour  feparated  in  equal  times,  will  be 
always  as  the  Velocity  of  the  Blood.  But  the 
Velocity  of  the  Blood  is  feldom  doubled  by 
any  Medicine,  and  never  tripled  by  the  moft 
acute  Fever,  as  is  evident  from  the  Number  of 

Pulfes 
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i  Pulfes  in  a  Minute,  which  I  have  rarely  found 
above  120  in  the  high  eft  Hedtick,  and  I  am 
i  apt  to  think  there  never  were  180  Pulfes  in  a 
Minute,  which  is  triple  the  Number  they 
generally  are.  The  Quantity  of  Humour, 
however  drawn  off  by  evacuating  Medicines, 
is  often  20  times  greater  than  the  natural 
j  Quantity  ;  and  therefore  upon  fuppofition  that 
the  Humours  are  every  where  equally  mixt 
i  with  the  Blood,  the  Operation  of  evacuating 
1  Medicines  can  never  be  accounted  for. 

Tho®  this  Argument  has  the  Strength  of  a 
(  Demonftration,  yet  there  are  fome  who  ex- 
j  plain  the  Operation  of  Purgative  and  other 
3  evacuating  Medicines  by  a  certain  ftimulating 
E  Faculty  which  they  fay  they  have,  whereby 
i  the  fluggifh  Juices  are  not  only  forced  out, 

I  but  the  obftrudted  Channels  opened,  and  the 
[  Motion  of  the  Blood  is  quickned.  But  tho* 

■  we  ftiould  allow  fuch  a  Power  in  thefe  Medi¬ 
cines,  it  would  remain  to  be  explained,  why 
i  certain  Medicines  do  only  ftimulate  certain 
i  Glands  ?  Why  does  Jalap  affedt  only  the 
\  Glands  of  the  Inteftines,  Mercury  the  falival 
Glands,  and  Nitre  the  Kidneys  ?  There  cer- 
t  tainly  can  be  no  Account  given  of  their  par- 
\  ticular  Affedtion  or  Antipathy,  call  it  which 
you  will :  However  let  us  grant  they  have 
fuch,  we  fhall  not  therefore  find  them  qualified 
to  produce  the  Effects  they  do.  For  firft  it 
is  evident  that  evacuating  Medicines  have  fome 
J  other  Power  befides  the  fqueezing  out  the. 
'ftagnating  Juices,  becaufe  when  they  are  all 
fqueezed  out,  they  ftill  evacuate  as  much,  if 
they  are  repeated,  as  they  did  before  ;  as  is 
plain  by  continuing  a  Salivation  for  many 
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Days.  Secondly,  we  cannot  fuppofe  that  all 
Bodies  have  every  where,  and  at  all  times, 
Juices  ftagnating,  but  thefe  Medicines  con- 
ftantly  produce  their  Effefts  more  or  lefs  at  all 
times.  Thirdly,  If  we  fhould  fuppofe  half 
the  Velfels  obftrufted,  an  evacuating  Medicine 
.could  l  it  double  the  Quantity  that  was  eva¬ 
cuated  before  it  was  taken.  Fourthly,  If  thefe 
Medicines  only  operate  thefe  ways,  then  in  a 
healthful  Body,  where  there  were  no  Qb- 
ftruftions,  they  would  have  no  Eft  eft  at  all. 
Fifthly,  If  the  removing  Obftruftions  were 
the  Caufe  of  the  greater  Quantity  evacuated, 
then  the  Evacuation  Ihould  Ttill  continue  in  a 
greater  Degree  than  before  the  Obftruftion 
was  removed  \  whereas  in  Faft  we  conftantly 
find  it  lefs  as  the  Medicine  works  off.  Sixthly, 
Tho’  a  Medicine  by  ftimulating  a  Veflel  may 
quicken  the  Motion  of  the  Fluid  in  that. 
Veflel,  yet  it  can  never  increafe  the  Quantity  of 
Fluid  running  thro*  it  in  equal  Spaces  of  time, 
becaufe  it  quickens  the  Motion  of  the  Fluid 
only  by  con  wafting  the  Veflel ;  and  therefore 
the  fafter  the  Fluid  is  made  to  run  through 
the  Veflel,  the  lefs  Fluid  the  Orifice  of  the 
Veflel  admits  •,  and  confequently  after  the 
Veflel  is  contrafted  by  the  ftimulating  Me¬ 
dicine,  the  Secretion  will  be  lefs  inftead  of 
being  greater.  That  a  Stimulus  caufes  the 
Part  upon  which  it  afts  to  contraft,  is  matter 
of  Faft ;  and  that  Purgative  Medicines  do 
ftimulate  the  Bowels,  every  one’s  own  Ex-  _ 
perience  convinces  him  :  But  perhaps  it  may 
be  faid  that  they  likewife  ftimulate  the  Heart, 
and  increafe  its  Force ;  being  they  not  only 
quicken,  but  raife  the  Pulfe  ;  fo  that  a  grea- 
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ter  Quantity  of  Blood  is  fent  to  the  Glands 
of  the  Guts :  This  I  readily  grant,  but  deny 
i  that  this  is  the  principal  Adtion  of  Purgative 
I  Medicines ;  becaufe  that  by  the  fame  Force  a 
j  greater  Quantity  of  Blood  is  fent  to  all  the 
i  other  Glands  of  the  Body,  whole  Fluids  are 
i  not  however  fenfibiy  increafed  *,  and  the  Glands 
j  of  the  Inteftines,  receive  a  lefs  Quantity  in 
Proportion  than  any  others,  becaufe  they  can- 
l  not  be  fo  much  dilated  by  the  greater  Force 
3  of  the  Blood,  as  others,  which  are  not  fo  much 
i  ftimulated  by  the  Medicine. 

There  are  others  who  will  have  evacuating 
i  Medicines  endued  with  an  attenuating  Quality, 

{  by  which  they  diffolve  all  the  Cohefions  of  the 
[  Particles  of  the  Blood,  and  fo  fet  the  feveral 
I  Humours  at  Liberty  to  pafs  through  their 
|  proper  Glands.  But  if  thefe  Medicines  have 
5  a  Power  to  diffolve  univerfally  all  the  Cohe- 
!  fions  of  the  Blood,  then  every  evacuating  Me- 
;  dicine  would  equally  and  indifferently  increafe 
*j  the  Quantity  of  every  Secretion  •,  Mercury 
|  would  as  conftantly  purge  as  falivate,  and  Ni- 
i  tre  promote  Perfpiration  as  well  as  Urine 
[  but  this  is  repugnant  to  Experience.  If  they 
[  have  a  Power  to  diffolve  certain  Cohefions, 

:  and  not  others,  what  is  this  but  the  fetting 
i  certain  Particles  of  the  Blood  at  Liberty  to 
•  pafs  through  their  proper  Glands,  which  wrere 
not  fo  before  ?  And  is  not  this  a  preparing 
the  Humours  in  the  Blood,  in  order  to  in- 
»  creafe  the  Quantity  of  Secretion  ?  Muff  not 
!  therefore  evacuating  Medicines  have  a  Power 
to  affect  and  operate  upon  fome  Particles  and 
not  others,  that  is  to  repel  fome  Particles, 
i  attract  retain  and  alter  others  ?  And  this  is 

what 
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what  we  affirm  to  be  in  all  hi ed  ic  1  n c s ,  and 
what  a  thoufand  chymical  Experiments  evince.  [ 

There  has  never  yet  been  any  Theory  of 
Secretion  which  would  from  one  Principle  ex¬ 
plain  the  different  Operations  of  evacuating 
Medicines.  The  Operation  of  Purgative  Me¬ 
dicines  has  been  generally  explained  by  their 
ftimulating  Faculty,  of  Diureticks  by  liqui¬ 
fying  the  Blood,  and  Sudorificks  by  heating  ; 
and  rarifying  it.  Whereas  Nature  always  adts 
the  moft  fimply ;  and  from  this  one  Ample 
Principle  of  different  Medicines  attrafting  dif¬ 
ferent  Particles  of  the  Blood,  the  Operation 
of  all  evacuating  Medicines  is  moft  eafily  ac¬ 
counted  for. 

The  feveral  Humours  being  formed  by  the 
different  Cohefions  of  the  Particles  of  the 
Blood,  the  Quantity  of  Humour  fecerned 
by  any  Gland,  muft  be  in  a  Proportion  com¬ 
pounded  of  the  Proportion,  that  the  Num¬ 
ber  of  the  Particles,  cohering  in  fuch  a  man¬ 
ner  as  is  proper  to  conftitute  the  Humour 
which  paffes  through  the  Gland,  bears  to  the 
Mafs  of  Blood,  and  of  the  Proportion  of  the 
Quantity  of  Blood  that  arrives  at  the  Gland. 
And  hence  it  follows,  that  where  there  is  a  \ 
determined  Quantity  of  a  certain  Humour  to 
be  feparated,  the  Number  ol  the  Particles 
that  are  proper  to  compofe  the  fecerned  Li¬ 
quor,  muft  be  reciprocally  proportional  to  the  I 
Quantity  of  Blood  that  arriveth  at  the  Gland :  J 
/Yu(J  therefore  if  the  (Quantity  of  the  Secretion  1 
is  to  be  increafed,  the  Number  of  the  Parti- 
cles  is  to  be  increafed-,  if  the  Secretion  is  to 
be  leffened,  the  Number  of  the  Particles,  that  : 

are  proper  for  fuch  a  Secretion,  is  to  be 

leffened 
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leffened  in  the  fame  Proportion.  Medicines 
therefore  which  can  alter  the  Cohesions  and 
Combinations  of  the  Particles,  can  either  in- 
creafe  or  diminifh  the  Quantity  of  any  Se¬ 
cretion.  Thus  for  example,  fuppofe  the  Hu¬ 
mour  which  paffeth  through  the  Glands  of  the 
.  Inteftines  to  be  compofed  of  three  or  four 
feveral  forts  of  Particles  ;  that  Medicine  which 
will  eafily  cohere  to  thefe  Particles,  and  co¬ 
hering  increafe  their  mutual  Attractions,  fo  as 
they  unite  in  greater  Numbers  at,  or  before 
they  arrive  at  the  Inteftines,  than  they  would 
have  done  if  the  Medicine  had  not  been  given, 
mult  neceffarily  increafe  the  Quantity  of  Hu¬ 
mour,  which  paffeth  through  the  Glands  of 
the  Inteftines,  if  the  Quantity  of  Blood  which 
arrives  at  the  Glands  is  not  diminifhed  in  the 
fame  Proportion,  as  the  Number  of  the  Par¬ 
ticles  is  increafed.  After,  the  fame  manner  do 
Diureticks,  Sudorificks,  and  Medicines  which 
promote  all  other  Secretions,  operate. 

If  Medicines,  which  increafe  the  Quantity  Specif 
of  any  Secretion,  operate  by  uniting  to,  and  Pur£cs- 
augmenting  the  attractive  Force  or  the  Parti¬ 
cles,  which  compofe  the  Humours  to  be  fe- 
cerned  •,  may  not  the  Particles  of  forne  Hu¬ 
mours,  fooner,  more  eafily,  and  ftrongly  unite 
to  the  Particles  of  fome  fort  ot  Medicines, 
than  to  another  fort  ?  And  confequently,  may 
not  different  Humours  require  different  pur¬ 
gative  Medicines  to  carry  them  off  through 
the  Glands  of  the  Inteftines  ?  And  does 
*not  this  re-eftablifh  the  Do&rine  of  ele&ive 
Purges,  confirmed  to  the  Ancients  by  Ex¬ 
perience  and  Obfervation,  but  rejected  by  the 

Moderns  thro9  a  falfe  Philofophy  ? 

K  “  Why 
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Why  the  increafing  the  Quantity  of  fomc 
Secretions  fhould  diminifh  that  of  others,  it  is 
not  ealy  to  explain  by  any  other  T  heory.  For 
if  the  Blood  is  equally  mixt  in  every  Fart  of 
the  Body  with  all  the  Humours  which  are  fe- 
parated  from  it,  that  is,  if  the  Mixture  of  the 
Blood  is  every  where  alike  ;  fo  that  every  Hu¬ 
mour  bears  the  fame  Proportion  to  the  reft  of 
the  arterial  Blood,  in  one  Part  or  the  Body, 
that  it  does  in  another,  (as  all  other  1  heories 
fuppofe)  and  if  every  Humour  has  its  own 
proper  Gland  thro*  which  it  is  feparated  * 
then,  what  is  feparated  by  one  Gland,  is  not 
fubtracted  from  another,  and  confequently 
does  not  diminifh  the  Quantity  of  Humour 
which  flows  to  this  other,  but  indeed  does  ra¬ 
ther  increafe  the  Quantity  of  this  other  Se¬ 
cretion  ',  for  the  more  any  one  Humour  is 
carried  off,  the  greater  Proportion  any  other 
remaining  in  the  Blood,  bears  to  the  remain¬ 
ing  Blood  :  And  therefore  the  more  any  one 
Secretion  is  increafed,  the  more  all  the  reft 
fhould  be  increafed  likewile.  But  il  all  the 
Humours  are  compofed  by  the  Combination 
of  a  few  different  forts  of  Particles,  then  the 
more  apt  thefe  Particles  are  to  run  into  any 
one  fort  of  Combination,  the  lefs  all  other 
Combinations  muff  be  ;  and  confequently  the 
increafing  of  any  one  Secretion,  muft  neceffa- 
rily  diminifh  the  Quantity  of  all  others,  but 
moft  efpecially  of  that  which  has  the  moft  of 
the  fame  fort  of  Particles. 

If  the  feveral  Humours  which  are  feparated 
from  the  Blood,  are  not  formed  after  the  man¬ 
ner  we  have  fhewn,  then  the  Blood  muft  be 
compofed  of  near  thirty  Ample  Humours,  for 
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fo  many  at  leaft  are  confcantly  feparated  from 
it.  But  to  fuppofe  the  Blood  compofed  of  fo 
many  fimple  Humours,  as  are  daily  fecerned 
in  the  Glands,  is  not  at  all  agreeable  to  that 
Simplicity  which  Nature  affedls  in  all  her 
Operations.  The  Principles  of  all  natural 
Bodies,  are  faid  by  Philofophers  not  to  exceed 

I  the  number  five  and  yet  how  prodigious  is 
the  Variety,  which  refults  from  their  different 
Mixtures,  and  Modifications.  A  few  Rays  of 
Light,  of  different  Refrangibilities,  mixt  all 
together,  produce  a  white  Colour  ;  but  varR 
ouOy  combined  exhibit  all  imaginable  Variety 
of  Colours.  And  can  we  imagine  Nature  to 
have  made  ufe  of  lefs  Art  and  Contrivance, 
in  the  building  of  a  Fabrick,  whofe  every 
Part  demonftrates  the  Wifdom  of  the  Builder, 
and  excites  our  Wonder  and  Admiration e 
No,  undoubtedly  the  feveral  Humours  are 
compofed  by  the  various  Combinations,  and 
Mixtures,  of  a  few  different  forts  of  Particles  : 
This  is  agreeable  to  the  Methods  of  Nature, 
which  never  ufes  more  Means  or  Inflruments, 
when  fewer  will  do :  It  is  evident  that  in 
many  of  the  Humours  fhe  actually  ules  this 
Method  ;  and  this  Method  fappofed,  gives  a 
more  eafy  and  fansfadtory  Account  of  the 
feveral  Phenomena  of  Secretion,  than  has  ever 
yet  been  given  by  any  other  Theory,  for  if 
the  feveral  Humours  are  formed  by  the  various 
Combinations  of  a  few  Particles,  what  can 

I^give  a  more  eafy  and  natural  Account  of 
evacuating  Medicines,  than  to  fuppofe  them 
to  ha  ye  a  Power  of  drawing  certain  Particies 
of  the  B'ood  to  one  another,  in  order  to  form 
a  Humour,  which  being  therefore  more  ahum 

K  z  ~  dant 
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dant  in  the  Blood,  muft  neceffarily  be  fepa- 
rated  in  a  greater  Quantity  ?  And  this  is  no 
hard,  nor  unnatural  Suppofition,  when  chymi- 
cal  Experiments  evince  t  licit  there  is  fuch  a 
Power  in  every  Particle  of  matter.  If  therefore 
Medicines  have  fuch  a  Power,  and  the  Hu¬ 
mours  are  compofed  as  has  been  faid,  it  is 
Demonftration  that  evacuating  Medicines  do 
Operate  in  the  manner  has  been  explained,  and 
that  all  other  Accounts  which  are  contrary  to 
this  are  falfe  and  groundlefs. 

How  it  comes  to  pafs  that  the  Blood  in 
every  Individual  is  more  apt  to  fall  into  fome 
certain  Combinations,  than  it  is  in  others,  I 
freely  own  my  Ignorance  *,  but  from  this  Pro- 
penfity  arifes  all  the  different  Temperaments 
and  Conftitutions  of  the  human  Body.  For 
it  is  not  the  more  copious  Secretion  of  any  of 
the  more  noted  Humours,  which  conftitutes  a 
Temperament  •,  but  it  is  a  certain  Proportion 
of  all  the  Humours  amongfl  themfelves,  and 
perhaps  to  every  Proportion  there  is  an  agree-  \ 
able  Fitnefs  and  Difpofition  of  the  l'olid  Parts. 
The  common  Nature  of  Animals  allows  of  as 
many  different  Temperaments,  as  there  are  : 
kinds  of  living  Creatures  •,  and  every  Individual 
of  each  Kind,  may  as  well  have  its  own  pro¬ 
per  Temperament,  as  its  peculiar  Features  and 
Lineaments.  Some  Temperaments  may  differ 
fo  little  from  one  another,  that  the  leaft  change  , 
may  make  them  fall  into  one  another.  Others  ij 
again  are  fo  widely  different,  that  the  whole 
Force  of  Nature  can  never  drive  the  one  into 
the  other.  And  feeing  the  Combinations  of 
the  Humours  are  almoft  infinite,  fome  muft 
be  very  Angular,  and  very  different  from  the  i 

gene: 
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generality  of  Combinations ;  and  from  thence 
it  is  that  we  find  very  odd,  and  remaiKablc 
Conftitutions,  in  which  not  only  IVledjcines, 
but  even  Fleats  and  Drinks  have  not  their 
ufual,  but  many  times  a  quite  contrary  Effedt. 
And  upon  this  depends  the  different  Appea¬ 
rances  of  the  lame  Diftemper  in  different  Per- 
ions  j  and  for  the  fame  Reafon  it  is,  that  what 

I  proved  fucc-eisful  to  one,  will  not  always  in 
the  like  Cafe  relieve  another. 

Nature  has  not  confined  the  Health  of  hu¬ 
man  Bodies  to  one  certain  and  particular 
Conft itution,  to  which  the  nearer  any  other  is, 
the  more  healthful  it  is  ,  and  the  farther  froni 
it,  the  lefs :  But  as  in  a  Clock,  it  is  not  at  all 
neceffary  to  its  going  weh,  that  the  Ivlove*- 
ments  be  difpofed  after  one  certain  manner, 
or  that  they  be  joined  together  in  one  certain 
Proportion  ;  but  there  may  be  feveral  Dif- 
pofitions,  and  Proportions,  all  equally  good  , 
So  there  are  feveral  Temperaments,  or  Con- 
flitutions,  which  neceffarily  produce  good 
Health,  As  every  Kind  of  Animals,  thos  ot 
very  different  Temperaments  rroni  one  ano¬ 
ther,  may  enjoy  a  perfed  Health  ;  (o  un¬ 
doubtedly  this  Health  may  be  equally  diftri- 
buted  to  feveral  Temperaments  of  each  Kind. 
There  are  many  perfedly  beautiful  Difpofitions 
of  the  different  Features' of  the  Face,  there  are 
many  more  which  cannot  be  fud  to  be  niff 
a^reeable,  but  the  Multitude  of  ugly  ones 
is  almoft  infinite.  It  is  the  fame  thing  with 
the  Humours  of  the  Body  ;  a  pened  Flealth 
may  be  the  refult  of  various  Propoitions  of 
the  Humours  amongft  themfelves  \  the  feveral 

Degrees  of  Health  may  arife  from  a  much 
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greater  Variety  in  the  Proportion  of  the  Hu¬ 
mours  •,  and  without  doubt  there  may  be  innu¬ 
merable  Combinations  inconfiftent  with  any 
Degree  of  Health. 

The  Animal  Body  is  nothing  but  a  Machine* 
whofe  Actions  and  Motions  are  all  performed 
by  Fluids  fecerned  from  the  Blood,  and  Se¬ 
cretion  is  the  Spring  of  all  the  animal  Func¬ 
tions.  By  its  means  the  Fleart  beats,  the 
Blood  circulates,  the  Limbs  are  moved,  and 
the  Aliments  concodled  and  digefled,  and  in  a 
word,  the  whole  Animal  GEconomy,  and 
Life  depend  upon  it ;  the  Blood  it  felf  Teem¬ 
ing  to  have  little  other  ufe,  befides  the  re¬ 
cruiting  and  renewing  the  fecerned  Liquors.  I 
fay  therefore,  fince  Life  and  Health  depend 
upon  the  Secretions  *,  fo  likewife  muft  all  Difr 
cafes,  which  are  laid  to  be  univerfally  in  the 
Blood,  and  many  of  thofe  which  affect  parti¬ 
cular  Parts.  If  the  Quantity  and  Quality  of 
all  the  Secretions  are  fuch  as  are  proper  and 
ufeful  for  the  feveral  Purpofes,  for  which  by 
Nature  they  are  intended,  how  is  it  poffible 
but  that  the  whole  Animal  GEconomy,  muft 
be  in  right  Order,  and  that  Body  in  a  good 
State  of  Health  ?  Unlefs  we  can  fuppofe  an 
'Error  in  the  firft  Contrivance  of  the  Body  * 
a  Suppofition  no  Man  in  his  Senfes  can  make. 
But  if  the  Quantity  of  any  Secretion  exceeds 
its  due  Bounds,  what  Diforders  it  makes  is  evi¬ 
dent  from  a  Diarrhoea,  Diabetes,  Epiphora, 
Sweatings,  &c.  If  the  Quantity  of  any  Se¬ 
cretion  falls  fhort  of  what  it  ought  to  be,  the 
Effedts  are  of  no  lefs  pernicious  Confequence  *, 
as  appears  from  a  Suppreffion  of  Urine  in  the 
Kidneys,  from  the  Jaundice  and  a  Stoppage 
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of  Perfpiration.  And  that  the  Quality  of  the 
Secretions  altered  do  likewifc  create  gieat  Dif- 
orders,  is  obvious  from  the  Pains  of  the  Cho- 
lick,  of  a  Diarrhoea,  and  Dyfentery,  from 
the  Sharpnefs  of  Urine,  which  fornetimes  pro¬ 
duces  Ulcers  in  the  Bladder  and  Kidneys  j  and 
even  the  Spittle  is  known  to  corrode  the 
Mouth.  I  have  chofen  to  give  molt  Inftances 
of  fuch  Secretions,  as  are  properly  Evacuati¬ 
ons,  becaufe  their  Effects  are  apparent  to  every 
Body,  and  cannot  poflibly  be  laid  to  be  only  a 
Notion.  But  if  the  Alteration  of  thofe  is  of 
fuch  ill  Confequence,  what  Effeds  muft  an 
undue  Quantity,  or  the  vitiated  Quality  ot 
thefe,  which  are  retained  in  the  Body,  and^ 
employed  about  the  neceffary  Functions  of 
Life,  'produce?  The  Diforders  they  create, 
are  not  fo  evidently  the  Effefe  of  their  ill 
State,  tho’ by  a  juft  reafoning,  we  may  fome- 
times  deduce  them  ,  and  therefoie  a  light 
Notion  of  Secretion  muft  be  of  the  greatell 
Ufe  and  Importance,  for  the  underftanding  of 
moll  Difeafes. 

I  fhall  only  inftance  in  a  Diabetes,  and^* 
from  this  Dodrine  of  Secretion  explain  the 
Nature  of  that  Difeafe  hitherto  unknown. 

The  Symptoms  which  precede  a  Diabetes, 
are  little  wandring  Pains,  and  frequent  Twit- 
chings  of  the  Tendons ;  thefe  are  followed 
by  a  profufe  Evacuation  of  a  clammy,  fweetifh 
Urine,  as  if  Honey  were  diffolved  m  it ; 
which  is  constantly  attended  with  a  Thirft, 

*  quick  Pulfe,  Faintnefs,  and  Lofs  ot  Strength : 

All  which  depend  upon  the  Flux  of  Urine, 
and  increafe  and  diminilh  in  the  fame  Pro- 
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portion  v/ith  it.  The  evident  Caufe  of  this 
Diilemper  is  an  habitual  drinking  of  ftrong 
Liquors,  and  the  more  fpirituous  they  are, 
the  fooner  and  more  violently  they  bring  it. 

But  a  Diabetes  is  not  always  caufed  by  an 
habitual  drinking  of  ftrong  Liquors,  for 
fometimes  it  proceeds  from  lome  internal  and 
latent  Caufe.  However,  the  Nature  of  the 
Difeafe  is  always  beft  known,  by  conftdering 
what  Effects  the  evident  Caufes  of  it  produce 
in  the  Body, 

By  an  habitual  drinking  of  ftrong  Liquors, 
it  comes  to  pafs  in  procefs  of  Time,  that  the 
Serum ,  or  thin  Part  of  the  Blood,  contains  a 
large  Proportion  of  a  fpirituous  Fluid ;  or 
that  Part  of  the  Serum  which  fhould  be  Water, 
is  for  the  greateft  part  Spirit.  Now  the  Salts 
of  the  Urine  or  Blood,  will  not  diftblve  in  a 
vinous  Spirit,  that  is,  the  Particles,  of  which 
the  Salts  confift,  are  more  ftrongly  attracted 
by  one  another,  than  they  are  by  fuch  a  Fluid, 
as  by  Experiments  it  appears.  And  therefore 
the  Quantity  of  Salts  in  the  Blood,  will  be  | 
daily  increased,  and  circulating  thro5  the  ca¬ 
pillary  YeiTels,  muft  irritate  the  fine  Fibres, 
and  caufe  little  Pains  and  Twitchings  all  over 
the  Body.  But  when  the  Serum  is  full  of  thefe 
Saks,  the  diftance  between  them  and  the 
Globules  of  the  Blood  will  be  lefs ;  and  con- 
fequently  they  will  attract  the  Globules  of  the  J 
Blood  more  ftrongly  than  the  Globules  attract 
one  another  ^  and  the  Globules,  or  red  Part  of  ^ 
the  Blood,  will  be  diflbived  and  diffu.fed 
thro®  the  Serum  of  the  Blood.  And  this  again 
is  confirmed  by  Experiments ;  for  nothing 

does 
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does  render  the  red  Part  of  the  Blood  fo  fluid* 
and  keep  it  more  from  coagulating,  when 
drawn  in  a  Cup,  than  urinous  Salts  and  Spirits, 
When  the  red  Part  of  the  Blood  is  thus  dif- 
folved  and  united  to  its  Serum ,  it  will  with  the 
Serum  be  carried  off  thro’  the  Glands  of  the 
Kidneys,  and  being  united  to  the  Salts,  will 
alter  their  Figures  and  Properties ;  as  Litharge 
and  Coral  do  the  Salts  of  Vinegar,  giving 
them  a  fweet  Tafte. 

All  quick  Evacuations  of  the  Veflels  rnuft 
climinifh  the  Quantity  of  Fluid  feparated  in 
the  Glands  ;  and  therefore  the  greater  Quan¬ 
tity  of  Urine  is  voided  in  a  fmall  time,  the 
lefs  Saliva  and  animal  Spirits  will  be  fecerned 
by  their  refpedive  Glands  :  And  confequently 
Thirft,  Faintnefs,  and  Lofs  of  Strength  will 
increafe,  as  the  Quantity  of  Urine  excreted 
increafeth. 

This  being  the  State  of  the  Blood,  it  is 
evident  that  the  Indications  of  Cure,  are  to 
diffolve  the  Cohefions  of  the  Salts  with  the 
Blood,  and  to  carry  them  off  by  Urine.  Thefe 
can  be  anfwered  by  nothing  fooner  or  better 
than  Waters,  which  are  therefore  to  be  drunk 
in  large  Quantities.  And  of  all  Waters,  thofe 
which  have  a  Tindure  of  Lime  are  bell, 
becaufe  Lime  does  flrongly  attrad  urinous 
Salts 

I  could  fhew  the  Ufefulnefs  of  this  Dodrine, 
in  explaining  fome  Symptoms  of  fevers, 
Rheumatifms,  Small-Pox,  and  fome  other  Dil- 
1  *  cafes,  wrhich  are  not  thought  to  depend  upon 
Secretion  ;  and  from  thence  deduce,  what 

things  are  hurtful,  and  what  ufeiul  in  the 
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feveral  Methods  of  curing  them  :  But  that 
would  carry  me  beyond  my  prefent  Defign, 
and  perhaps  may  more  fuller  be  illuftrated 
fome  time  hereafter.  I  will  only  take  notice, 
that  from  this  Theory,  we  have  a  plain  and 
eafie  Account  of  the  Thicknefs  of  the  Blood 
in  Rheumatifms ;  for  it  is  known,  that  this 
Difeafe  arifmg  generally  from  a  Cold,  the 
frigorifick  Particles  entering  the  Pores  of  the 
Skin,  not  only  difpofe  the  Blood  to  run  into 
fuch  Cohefions  as  are  proper  to  form  the 
Humours  fecerned  in  the  Glands  of  the  Lungs 
or  Nofe  ;  but  they  alfo  give  a  ftrong  At¬ 
traction  and  Cohefion  to  the  Particles  fwim- 
ming  in  the  Serum  of  the  Blood,  which  will 
be  ftrongeft  in  the  Extremities  where  the 
Motion  of  all  the  Particles  is  near  equal  by 
the  iith  Proportion.  That  it  is  in  this  man¬ 
ner  our  Blood  is  affeCted  in  Colds,  and  not  by 
the  Stoppage  of  the  Pores,  as  is  generally 
thought,  I  could  very  evidently  prove.  This 
equal  Celerity  of  the  Particles  of  the  Blood  in 
the  Extremities,  is  like  wife  the  Reafon  why 
the  Concretions  of  the  Gout  are  formed  there  ; 
unlefs  by  frequent  Debauches,  or  a  Decay  of 
Nature,  the  Motion  of  the  Blood  becomes  fo 
languid,  that  thefe  Particles  eafily  attraCt  one 
another  in  the  Blood-veffels  of  the  Bowels, 
where  I  have  fhewn  that  the  Motion  of  the 
Blood  is  alfo  very  flow  :  And  then  fuch  Re¬ 
medies  as  warm  and  increafe  the  inteftine 
Motion  of  the  Blood,  and  thereby  difturb 
the  Attraction  of  the  gouty  Particles,  relieve 
the  Bowels,  and  fend  the  peccant  matter  to  the 
Extremities  again.  To  this  Attraction  of 
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the  Particles  in  the  Urine,  is  owing  the  For-  Of  the 
mation  of  Gravel  and  Stone  in  ^  the  Kidneys  btone' 
and  Bladder  ;  and  the  Nucleus  of  the  Stone  in 
the  Bladder,  being  almoft  equally,  furrounded 
every  where  with  the  Fluid  of  Urine,  its  At¬ 
tractions  are  almoft  every  where  equal ;  and 
therefore  the  Stone  is  made  up  of  fo  many 
parallel  Shells  or  Lamina.  Now  from  this 
it  demonftratively  follows,  that  copious  and 
liberal  drinking  muft  neceflarily  prevent  the 
Growth  of  both :  For  by  that  the  attractive 
Particles  are  removed  at  a  diftance  too  great  to 
attraCt  one  another.  Provided  always  that 
the  Drink  be  fuch,  as  is  not  highly  faturated 
with  Particles,  which  eafily  and  ftrongly  at¬ 
tract  one  another ,  what  thefe  Drinks  are, 
they  who  know  the  Nature  of  the  Liquors 
which  are  commonly  drunk  will  eafily  under- 


ft  and. 

As  this  Principle  of  Attraction  will  account  The  Ope- 
for  moft  Difeafes  •,  fo  I  doubt  not,  but  that 
by  it  likewife  the  Operations  of  all  forts  of  expilcaue 
Medicines  may  be  explained.  For  example,  hy  Jura- 
Medicines  which  thicken  the  Blood,  are  fuch  8U>n. 
as  confift  of  very  fmali  Particles,  and  endowed 
with  a  ftrong  attractive  Force,  by  which  eafily 
cohering  to  the  Globules  of  the  Blood,  tuey 
increafe  their  Attraction  to  one  another,  and 
fo  produce  a  Coagulation,  or  at  leaft  a  thicken¬ 
ing  of  the  Blood.  On  the  contrary,  ft  a 
Medicine  confifts  of  fuch  Corpufcles,  as  will 
eafily  unite  with  the  aqueous  Particles,  and 
*  increafe  their  Attraction  *,  fo  that  they  attiaCl* 
the  Globules  of  the  Blood  with  a  greater  Force 

fftan  thefe  Globules  attraCf  one  anothei,  then 

will 


1^6  Of  Animal  Secretion . 

will  the  Globules  recede  from  one  another, 
be  diffufed  thro5  the  Serum ,  and  the  Coagu- 
<Tbe  Ope -  to  be  diffolved.  A  Gonorrhcea  is  undoubtedly 
^  produced  by  a  very  adtive  Salt,  which  being 
Mercury.  Wrongly  attradied  by  the  Humour  in  the 
Glands,  and  uniting  to  it,  like  the  Acids 
of  Salt  and  Vitriol  to  Mercury  in  the  Pre¬ 
paration  of  Sublimate,  forms  a  very  virulent 
Pus ,  which  corrodes  the  Veffels,  and  produces 
Ulcers.  And  as  Sublimate  lofes  its  corrofive 
Faculty  by  the  Addition  of  more  Mercury, 
which  ftrongly  attracts  its  acid  Salts ;  fo  Mer¬ 
cury  mixt  with  the  Blood,  attracts  the  acid 
Salts  of  the  Pox,  and  uniting  to  them,  carries 
them  off,  either  by  Stool,  Spittle,  or  other- 
wife.  This  Power,  by  which  Mercury  at- 
tradl's  acid  and  fharp  Salts,  is  the  Reaion 
why  Cinnabar  is  fo  good  a  Medicine  in  fixt 
and  vagrant  Pains,  as  in  a  Rheumatifm  :  For 
the  Urine  of  Rheumatick  Perfons  is  found 
upon  Examination,  not  to  contain  its  due 
Quantity  of  Salts,  which  therefore  being 
retained  in  the  Blood  turn  acid,  and  produce 
Pains. 

Now  who  can  doubt  of  the  Truth  of  a 
Principle  fo  fimple,  and  yet  which  like  a 
Mafter-key  opens  Works  of  very  different 
Contrivances,  and  difclofes  an  Uniformity  in 
all  the  Operations  of  Nature  ;  fo  that  every 
one  may  fee  and  read  the  fame  Thought  and 
Hand  in  the  Contrivance  and  framing  of  every 
part  of  the  Univerfe.  By  it  we  fee  the  Rea-  # 
fon  why  the  Branches  of  all  the  Arteries  in 
the  Body,  have  the  Sum  of  all  their  tranf- 
verfe  Sections  greater  than  the*  tranfverfe 

Section 
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Section  of  the  Aorta  ;  for  if  it  had  been 
other  wife,  there  could  have  been  no  Mucilage 
feparated  for  the  eafy  Motion  of  the  Joints, 
without  fuch  a  Structure  as  the  Spleen  at 
every  Joint  where  this  Mucilage  was  ne» 
ceffary.  By  it  the  Reafon  not  only  of  the 
general  Structure  of  the  Yeffels  is  demon- 
?  ft  rated,  but  like  wife  the  Neceftity  of  the 
[  Frame  and  Situation  of  the  particular  Parts, 

:  as  of  the  Lungs,  Spleen,  Porta,  and  of  all 
the  Glands.  By  it  the  Nature  of  the  Blood 
and  all  the  Secretions  may  be  explained.  By 
it  the  whole  Animal  (Economy,  and  all  its 
Diforders,  the  feveral  Difeafes  incident  to  the 
Body,  the  Nature  of  their  Remedies,  and  the 
ways  of  their  Operations  may  be  accounted 
for.  This  is  that  grand  Principle,  by  which 
all  the  Particles  of  matter  in  this  Planet  are 
aCtuated,  By  which,  but  with  a  different 
Force,  all  the  Planets  are  carried  round  the 
Sun  •,  and  as  the  projeCtile  Velocity  of  the 
Planets,  adjufted  to  the  -  Sun’s  Attraction, 
caufes  them  to  move  in  their  feveral  Orbits  ; 
fo  the  Velocity  of  the  Blood,  adapted  to  the 
i| .  Attraction  of  its  Particles,  caufes  the  feveral 
Humours  to  be  fecerned  at  certain  diftances 
from  the  Heart  by  their  refpeCtive  Glands. . 

I  fhall  now  proceed  to  the  fecond  thing 
I  propofed  to  ftiew  ;  which  is,  The  man¬ 
ner  whereby  the  feveral  Fluids ,  after  they  are 
formed  in  the  Blood ,  are  feparated  from  it  by 
the  Glands . 

*  *  This  does  depend  entirely  upon  the  Fi¬ 
gure  and  Structure  of  the  Glands;  which 
muff  be  therefore  firft  determined.  As  T ruth 

when 


i 


x  jg  Of  Animal  Secretion. 

whea  plain  and  evident  does  of  itfelf  difpel 
all  falfe  Opinions  ;  fo  the  true  Structure  of  the 
Glands  being  once  demonftrated,  there  will 
be  no  Occafion  to  refute  the  Dodlrine  of 
Ferments  nor  the  Hypothecs  of  Tubes  dif¬ 
fering  as  to  the  Figures  of  their  Orifices, 
both  which  have  been  feveral  times  demon¬ 
ftrated  to  be  falfe. 

That  the  Glands  are  nothing  but  Con¬ 
volutions  of  fmall  Arteries,  the  greateft  and 
moft  accurate  Anatomifts  of  this  Age,  Mai- 
figkius ,  Bellini,  and  Nuck  have  difcovered. 
And  indeed  that  all  the  Veffels  of  the  Body,  in 
which  the  Liquors  are  continually  moving, 
can  have  no  other  than  a  Cylindrical  or  Co¬ 
nical  Form,  is  demonftrable  from  the  Na¬ 
ture  of  Fluids,  whofe  Preffure  is  always  per¬ 
pendicular  to  the  Sides  of  the  containg  Veffel, 
and  equal  at  equal  Heights  of  the  Fluid :  If 
therefore  the  fides  of  the  Veffels  are  foft,  and 
equally  yielding  every  where  (fuch  as  are  all 
the  Tubes  in  the  Body  of  a  Foetus)  they  mufl 
by  the  Preffure  of  their  contained  Fluid,  be 
equally  every  where  diftended  ;  and  confe- 
quently  the  Sedion  of  fuch  a  Veffel  perpendi¬ 
cular  to  its  Axis  mufl  be  a  Circle,  and  there¬ 
fore  the  Veffel  mull  be  either  a  concave  Cone 
or  Cylinder,  or  at  leafr  fuch  a  Figure  whofe 
tranfverfe  Section  is  a  Circle. 

The  Circular  Orifices  therefore  of  the 
Glands  can  only  differ  in  Magnitude,  and  all 
forts  of  Particles  of  a  leffer  Diameter  than  # 
that  of  the  Orifice  of  the  Gland  may  enter 
it  j  fo  that  without  fome  farther  Contrivance, 

that  Fluid  which  contains  the  biggeft  Parti¬ 
cles, 
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cles,  mud  like  wife  confid  of  all  the  Parti¬ 
cles  of  all  the  other  Secretions  ;  neither  could 
any  Fluid  thicker  than  the  Blood  be  feparated 
from  it,  becaufe  of  the  great  Proportion  of 
the  aqueous  Fluid ;  whofe  Particles  being 
vaftly  fmaller  than  any  other,  and  invifible 
to  the  bed  Microfcopes,  mull  enter  all  the 
Glands,  and  be  mixt  with  the  fecerned  Fluid. 

Flow  this  Inconveniency  may  be  prevented, 
and  how  the  Particles  of  any  fize  may  either 
be  feparated  by  themfelves,  or  with  any  align¬ 
ed  Proportion  of  the  aqueous  Fluid,  or  of  o- 
ther  leffer  Particles,  I  fliall  now  endeavour  to 
fhew. 

Suppofe  AB  to 
be  a  fmall  evane- 
fctfnt  Artery,  and 
that  the  Particles 
of  the  lead  fize 
were  to  be  fepa¬ 
rated  from  the  red. 

From  the  fide  of 
the  Artery  mud  arife  the  Gland  or  Tube 
C  K,  whofe  Orifice  at  C  is  fuch  as  is  capa¬ 
ble  of  admitting  only  Particles  of  the  lead 
fize,  together  with  the  aqueous  Fluid ;  thefe 
therefore  will  be  feparated  from  all  the  other 
Particles  of  the  Blood,  and  the  Tube  C  K 
being  a  Cylinder,  they  will  pafs  to  its  far¬ 
ther  end  K,  which  is  fuppofed  to  be  the 
excretory  Duel  of  the  Gland, 

#  If  the  Quantity  of  the  aqueous  Fluid, 
feparated  with  the  lead  Particles  mud  be 
diminiflied,  that  fuch  a  Fluid  as  is  requifite 
may  pafs  thro*  the  excretory  Du6t  K,  from 
the  Tube  C  K,  you  mud  imagine  that  feve- 
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ral  other  fmaller  Canals  go  out  as  at  D,  E, 

F,  G,  whofe  Orifices  are  fo  fmall,  that 
they  admit  no  other  Particles  befides  thofe 
of  the  aqueous  Fluid  to  pafs  thro5  them  * 
and  therefore  as  the  lead  Particles,  together 
with  the  aqueous  Fluid  pafs  along  the  Tube 
C  K,  the  aqueous  Fluid  mull  condantly  be 
diminifhed,  the  Quantity  of  the  lead  Parti¬ 
cles  dill  remaining,  the  fame  can  pafs  no 
where,  but  thro5  the  excretory  Dud  K ; 
and  this  Diminution  of  the  aqueous  Fluid, 
will  be  always  according  to  the  Number  of 
the  Canals  D,  E,  F,  G,  that  is,  in  pro¬ 
portion  to  the  Length  of  the  1  ube  C  K  \ 
and  therefore  according  as  the  Gland  is  lon¬ 
ger  or  fhorter,  fo  the  more  or  lefs  aqueous 
Fluid  will  pafs  thro5  the  Orifice  of  the  Ex¬ 
cretory  Dud  K,  and  confequently  the  fecret- 
ed  Fluid  upon  this  account  be  thicker  or 
thinner. 

If  the  Particles  of  a  middle  fize,  between 
the  bigged  and  the  lead,  are  to  be  drawn 
off  from  the  red  of  the  Blood  *,  let  the  Ori¬ 
fice  at  the  Gland  C  be  jud  fo  big  as  to 
admit  thefe  Particles,  and  not  any  of  thofe 
that  are  bigger:  Thefe  Particles  therefore, 
together  with  the  aqueous  Fluid,  and  all 
leffer  Particles  will  pafs  thro5  the  Ori¬ 
fice  C:  But  if  the  Canals  D,  E,  F,  G,  are 
big  enough  to  receive  all  the  other  Par¬ 
ticles,  and  too  narrow  to  admit  the  Particles  f 
that  are  to  be  feparated  ^  it  is  evident,  that 
thofe  Particles  mud  arrive  at  the  excretory 
Dud  K,  with  what  Proportion  of  leffer 
Particles  is  required. 


Thus 
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Thus  we  fee  how  any  fort  of  Particles 
may  be  drawn  off,  either  by  themfelves  or 
mixt  with  any  others  in  any  Proportion,  and 
this  is  done  in  the  moft  fimple  manner. 

Only  by  Arteries ;  for  C  K  is  only  a  final- 
ler  Artery,  ftraight,  fpiral,  or  otherwife  con¬ 
torted  *,  and  D,  E,  F,  G,  are  again  Ar¬ 
teries  fmaller  than  it ;  and  if  any  of  thefe  are 
fo  fmall,  as  to  admit  only  Particles  of  Serum , 
they  conftitute  Lymphatick  Velfels ;  from 
thence  it  is  that  we  find  Lymphedufls  to  arife 
in  great  Numbers  from  thofe  Glands  that 
feparate  thick  Humours,  as  from  the  Tefti- 
cles,  Liver,  & V. 


* 

ESS  AYS 


L 


ESSAYS! 

> 

O  N  f 

|t 

SEVERAL  PARTS  j 

OF  THE 

’  -  "  Is  ^ 

Animal  Oeconomy. 


ESSAY  V. 

Of  Mufcular  Motion , 


Mufcle  is  a  bundle  of  thin  and 
parallel  Plates  of  flefhy  Threads 
or  Fibres,  enclofed  by  one  com¬ 
mon  Membrane :  All  the  Fi¬ 
bres  of  the  fame  Plate  are  parallel 
to  one  another,  and  tied  together  at  extreme¬ 
ly  little  Diftances,  by  fliort  and  tranfverfe 
F'ibres.  The  flefhy  Fibres  are  compofed  of 
other  fmaller  Fibres  enclofed  likewife  by  a* 
common  Membrane :  Each  leifer  Fibre  con- 
fifts  of  very  fmall  Vejicks  or  Bladders  into 
which  we  fuppofe  the  Nerves,  Veins,  and 

Arteries^ 
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9  Arteries,  to  open  ;  for  every  Mufcle  receives 
•  Branches  of  all  thofe  Vefels,  which  muft  be 
:  diftributed  to  every  Fibre.  The  two  Ends 
of  each  Mufcle,  or  the  Extremities  of  the 
Fibres,  are  in  the  Limbs  of  Animals  fattened 
to  two  Bones,  the  one  moveable,  the  ocher 
j  fixt ;  and  therefore  when  the  Mufcles  con- 
trad,  they  drav/  the  moveable  Bone  accor- 
:  ding  to  the  DIredion  of  their  Fibres.  When 
the  Mufcles  contrad  in  Length,  they  fwell 
in  Thicknefs,  as  may  be  perceived  by  lay¬ 
ing  the  Fland  upon  the  Maffeter ,  a  Muf- 
:  cle  of  the  lower  Jaw,  and  prefling  the 
.  Grinders  together :  But  this  Power  of  con- 
-  trading  or  fwelling  is  loft  when  either  the 
j  Artery  or  Nerve  of  the  hdufcle  is  cut  Oi 
j  tied ;  and  therefore  we  conclude  that  the 
3  Contradion,  Swelling,  or  Motion  of  the 
j  Mufcles  is  performed  by  the  Blood  and  Ani- 
f  mal  Spirits  diftending  the  Veftcles  or  Cavities 
of  the  Fibres.  This  Diftention  of  the  Ve- 
a  ftdes  of  the  Fibres  muft  be  either  by  their 
\  being  filled  with  a  greater  Quantity  of  Blood 
t  and  animal  Spirits  than  they  were  beiore 
j  the  Contradion,  or  the  Blood  and  Spirits 
:  mixing  muft  rarify,  and  fill  up  a  greater 
Space. 

"  That  the  Veftcles  of  the  Fibres  are  not  dif- 
■  tended  purely  by  the  Quantity  of  Blood  and 
1  Spirits,  will  appear  it  we  confider,  that 
r  were  the  Ve/cles  diftended  only  by  the  Quan- 
t  tity  of  Fluids  contained  in  them.  Nature 
J  Jwhofe  Operations  are  always  the  moft  fim* 
pie)  had  only  ufed  one  fluid  and  not  two; 
for  in  the  Works  of  Nature  we  no  where 
find  two  neceffary  Caufes  where  one  could 

L  2  have 
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have  produced  the  fame  Effedt :  Now  how 
fmall  foever  we  fuppofe  the  Quantity  of 
Fluid  brought  by  the  Nerves  to  the  Muff  1 
cles,  that  alone  might  have  contracted  the 
Fibres  (if  a  Quantity  only  of  a  Fluid  had 
been  requifite)  by  diminishing  the  Diameters 
of  the  Cavities  or  Veficles  of  the  Fibres,  as 
will  appear  by  the  fequel  of  this  Difcourfe. 
And  as  it  is  evident  that  the  Reafon  why  the 
Spirits  alone  do  not  diftend  the  Veficles , 
is  not  that  there  is  not  a  Sufficient  Quantity  for 
that  purpofe ;  fo  it  will  likewife  appear  that 
if  there  had  not  been  a  fufficient  Quantity  of  the 
nervous  Fluid,  yet  the  quantity  of  Blood  could 
have  given  no  AffiSlance  in  the  DiStention  of 
the  Veficles  *,  for  if  the  Veficles  contain  a  greater 
Quantity  of  Blood  when  the  Mufcles  contract, 
than  they  do  when  the  Mufcles  are  relaxed,  this 
Augmentation  mufb  proceed  either  from  the 
Blood9 s  being  Slopp’d  in  the  Vein ,  or  it  muSt 
move  Suddenly  with  a  greater  Velocity  thro*  the 
Arterv  into  the  Cavities  of  the  Fibres.  If  the 
Blood  is  Slopp’d  in  the  Vein*,  it  mu  SI  be  by 
the  Contraction  of  its  Coats,  or  by  fome  ex¬ 
ternal  Preffure  upon  them  :  if  by  the  Contrac¬ 
tion  of  the  Fibres  which  compofe  the  Coats  of 
the  Vein  the  fame  Difficulty  remains  to  be  ex¬ 
plained  ;  for  whatever  is  the  caufe  of  the  Con¬ 
traction  of  the  Fibres  of  a  Vein,  will  likewise 
ferve  to  contract  the  Fibres  of  a  Mufcle .  If 
the  Blood  is  Slopp’d  in  the  Veins  by  a  Preff  J 
fure  upon  their  Coats,  it  muSl  be  by  the 
Swelling  of  the  Artery  or  mufcular  Fibres. 

If  the  Artery  Swells  and  preSTes  on  the  Vein* 
the  Circulation  of  the  Blood  muft  be  entirely 
flopp’d  ;  for  that  Preffure  will  constantly  in- 

create. 
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creafe,  the  Blood  being  ftill  accumulated  in 
the  Artery  ;  and  therefore  it  will  for  ever 
hinder  all  Paffage  through  the  Vein :  If 
it  be  faid  that  the  Blood  moving  fometimes 
with  a  greater  Velocity  through  the  Artery 
!  into  the  Cells  or  Veficles  of  the  Fibres,  will 
,  diftend  them  ;  (this  greater  Velocity  mud 
;  proceed  from  the  Force  of  the  Heart,  from 
I  which  alone  the  Blood  derives  all  its  Mo- 
1  tion :  Now  if  the  Heart  ads  with  a  greater 
Force,  it  will  increafe  the  Velocity  of  the 
3  Blood  univerfally  throughout  the  whole  Body, 
and  each  Mufcle  and  its  Antagonift  will  be 
thereby  equally  contraded,  and  confequentiy 
neither  will  contrad.  And  therefore  being  both 
J  the  Blood  and  Fluid  of  the  Nerves  are  necefiary 
j  to  the  Contradion  of  the  Mufcles,  and  being 
l  the  contradion  is  not  performed  by  the  Quart - 
1  tity  of  thefe  Fluids,  it  remains  only  that  by  their 
:  Mixture,  they  rarify  and  diftcnd  V eficles. 

Now  for  the  explaining  of  this  Rarifadion 
of  the  Blood  and  Spirits  in  the  Veficles  of 
\  the  mufcular  Fibres,  let  us  fuppofe  a  fmall 
)  Globule  of  Air  between  the  Particles  of 

i  a  Fluid,  and  that  the  Particles  have  a  ftrong 
fj  attradive  Force  by  which  they  endeavour 
jl  to  come  together,  they  preffing  every  way 
:i  equally  on  the  Globule  of  the  Air,  will 
t  hinder  it  from  efcaping  any  way  from  between 

ii  them  *,  but  the  force  by  which  they  endea- 
r  vour  to  come  together,  being  prodigioufly 
|  greater  than  the  Force  of  their  Gravity, 
t  they  will  by  this  Force  produce  a  very 
>  confiderable  Condenfation  of  the  Globule 
i  of  Air  that  lies  between  them ;  and  the 
[  Force  of  Elafticity  being  proportional  always 

L  3  to 
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to  its  Condenfation,  the  Force  by  which  this  airy 
Globule  will  endeavour  to  expand  itfelf,  will  like- 
wife  be  vaftly  great ;  and  confequently  if  by  any 
means  this  Nifus  of  the  Particles  of  the  Fluid  to 
come  together  fhould  be  taken  off,  the  Air  be¬ 
tween  them  would  expand  itfelf  with  a  very  con- 
fiderable  Force.  Now  if  upon  the  mixing  of  an¬ 
other  Fluid  the  Particles  of  the  firft  Fluid  fhould 
be  more  ftrongly  attra&ed  to  the  Particles  of 
this  other  Fluid,  than  they  were  before  to  one 
another*,  then  would  their  Nifus  to  one  ano¬ 
ther  ceafe,  and  they  would  give  the  Globule 
of  Air  that  is  between  them  Liberty  immedi¬ 
ately  to  expand  itfelf,  and  the  whole  Fluid 
would  take  up  a  greater  Space  than  it  did  be¬ 
fore.  But  when  the  Particles  of  the  two  Fluids 
come  to  be  united  together,  they  will  again  en- 
dole  the  Globule  of  Air  that  lies  between 
them,  and  by  their  mutual  Attraction  foon 
bring  it  to  its  former  State  of  Condenfation. 

Now  that  the  Blood  contains  a  great  Num¬ 
ber  of  Globules  of  Air  is  evident  from  the 
Quantity  it  yields  in  the  Air-Pump.  And 
that  the  Particles  of  the  Blood  have  a  flrong 
attra&ive  Force  is  likewife  plain  from  what 
has  been  faid  in  the  Theory  of  Secretion.  By 
this  Attraction  of  the  Particles,  the  Globules 
of  the  Blood  are  formed  ;  and  in  viewing  the 
Circulation  of  the  Blood  with  a  Microfcope, 
I  have  fometimes  obferved,  that  where  the 
Diameter  of  the  Canal  has  been  lefs  than 
the  Diameter  of  a  Globule  of  Blood,  that 
the  Globule  would  be  prefTed  into  a  Sphe¬ 
roidical  Form,  but  when  it  came  into  a  wider 
Part  of  the  Canal  again,  it  would  immediate¬ 
ly  re-afilime  its  former  Figure ;  which  I  think 
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Is  probably  owing  to  a  fmaller  Globule  of  Air 
enclofed  within,  and  expanding  itfelf  equally 
every  wary,  when  the  Sides  of  its  circumam- 
bient  Shell  of  Blood,  are  not  longer  prefied 
:  by  the  Sides  of  the  Canal. 

Thefe  Globules  of  Blood  continually  circu¬ 
lating  through  the  Vehicles  of  the  Fibres  (which 
i  are  probably  capable  of  containing  only  one 
]  Globule  at  a  time)  meet  with  the  animal  Spi¬ 
rits,  which  drop  from  the  Nerves.  Now  the 
1  Minutenefs  of  the  Glands  of  the  Brain,  and 
j  the  Smallnefs  of  the  Fibres  of  the.  Nerves, 

I  plainly  fhew  that  the  animal  Spirits  are  a 
;  Fluid,  confiding  of  the  fimalled  Particles  of 
d  any  in  the  Body  ;  and  therefore  their  attrac¬ 
tive  Force  mud  be  the  greated  of  ail^  the 
Particles  in  the  Blood,  as  is  evident  from 
what  Sir  Ifaac  Newton  has  calculated  about  the 
Rays  of  Light  •,  and  confequently  the  animal 
Spirits  meeting  with  the  Globules  of  the  Blood 
in  the  Vehicles  of  the  Fibres,  and  furrounding 
them,  mud  attrad  the  Particles  of  which  they 
are  compofed,  more  drongly  than  they  do  a- 
nother  *,  and  confequently  their  Niius  to  one 
another  ceafing,  the  condenfed  Globule  ot 
Air  will  expand  itfelf  with  jt  very  con fidera- 
ble  Force,  whereby  each  Vedcle  of  the  Fibre 
will  be  didended,  and  confequently  the  Fibre 
fhortned,  /.  e.  the  whole  Mufcle  will  be  con- 
traded.  But  when  the  Particles  of  the  Globule 
of  Blood  are  mixed  with  the  nervous  Fluid, 
they  will  both  togetner  enclofc  tnc  Globule 
"  "of  Air  again,  and  comprefs  it  into  as  frnall 
a  Space  as  it  was  before  *,  and  thus  the  Con- 
tradion  of  the  Mufcle  mud  immediately  ceafe 
unlefs  frefii  Blood  and  Spirits  dill  fuceeeding 
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one  another  continue  the  Inflation  of  the 
Veficles.  But  when  a  Mufcle  has  been  ftro-ng- 
ly  contracted  for  fome  time,  the  Quantity  of 
Spirits  fpent,  being  more  than  can  be  fecer- 
ned  in  the  fame  fpace  of  Time  by  the  Glands 
which  fupply  its  Nerves,  the  Inflation  of  the 
Veficles  muft  fall,  and  the  Mufcle  grow  fee¬ 
ble  and  weak  \  whereas  the  Tonick  Motion 
of  the  Mufcles,  being  performed  by  the  Spirits' 
protruded  only  by  the  quantity  lad  fecerned  in 
the  Glands,  will  conftantly  continue  without 
any  Wearinefs. 

After  this  manner  I  conceive  the  Veficles 
to  be  diftended  without  any  Ebullition  or 
EfFervefcence,  and  their  Detention  to  ceafe 
without  any  Precipitation,  or  flying  off  of 
the  aerial  Globules  through  the  Pores  of  the 
Mufcles.  For  to  this  Attraction  of  the  Par¬ 
ticles  of  Matter  is  owing  mod  of  the  Pheno¬ 
mena  ;  for  explaining  of  which  Philofophers 
have  been  forced  to  have  recourfe  to  ahlive 
and  fubtiie  Particles,  which  contrary  to  their 
own  Principles  they  have  made  to  move  them- 
felves  every  way,  and  to  do  whatever  they  had 
a  mind  fhould  be  done :  But  how  thefe  Parti¬ 
cles  came  by  fo  great  an  Activity  was  not  at 
all  to  be  accounted  for  from  any  of  their  Prin¬ 
ciples.  Thus  in  explaining  of  Mufcular  Motion 
they  make  the  animal  Spirits  to  cut  and  pierce 
the  Globules  of  Blood,  and  with  their  fharp 
Points  to  run  them  thro’  and  thro’,  that  the 
imprifon’d  eladick  Aura  might  be  fet  at  Liber¬ 
ty  ;  which  notwithdanding  could  not  be  effecff-  * 
ed,  unlefs  we  fuppofe  that  Holes  may  be  made 
in  fluid  Globules,  as  in  a  Board,  and  that  the 
fluid  Particles  daad  in  a  Heaps  as  the  W aters 

of 
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of  the  Red-Sea  did.  And  when  the  Aerial 


Globule  is  got  loofe,  the  Intumefcence  of  the 
Veficle  cannot  be  alfwaged,  but  by  fuppofing 
the  elaftick  Globules  now  to  have  Strength  to 
break  through  the  Mufcles  and  Skin  to  come 
at  the  external  Air,  tho’  before  they  had  not 
Power  nor  Subtilty  enough  to  get  through  a 
thin  Shell  of  Blood. 

But  I  come  now  to  fliew  the  Mechanifm  of 
the  Fibres,  or  how  excellently  and  wifely 
they  are  contrived  for  Contraction :  It  is  a 
known  Experiment  that  a  Bladder  when  it  is 
blown  up  and  dift ended  as  to  its  Capacity,  but 
contracted  as  to  its  Length,  will  by  the  Force 
of  Contraction,  raife  a  Weight  to  fome  deter¬ 
mined  height.  And  if  two  Bladders  joined  to¬ 
gether  and  communicating  with  one  another 
were  blown  up,  the  Weight  would  be  railed 
by  Inflation  twice  the  Space  that  one  alone 
would  do  it ;  becaufe  I  fuppofe  that  both  Blad¬ 
ders  contract  equally,  and  confequently  the 
Contradion  of  both  together  will  be  double 
the  Contradion  of  either.  Three  Bladders 


thus  joined  and  diftended  will  raife  the  Weight 
to  triple  the  Height,  and  four  to  quadruple  ; 
fo  that  if  there  were  a  String  of  Bladders  joined 
together,  of  equal  Bulk  and  like  Figures,  the 
fpace  through  which  the  Weight  would  rife, 
would  be  proportional  to  the  Number  of 
Bladders,  or,  which  is  the  fame  thing,  to 

the  Length  of  the  String. 

Each  Fibre  of  a  Mufcle  confifting  of  a 
Jdlultitude  of  fmall  Veficles,  refembles  a  String 
of  Bladders;  and  therefore  the  Contraction 
of  the  Mufcle,  is  always  proportional  to  the 
Eength  of  its  Fibres,  And  being  the  greateft 

Contraction 
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Contradlion  of  the  Fibres  is  always  lefs  than}  of 
their  Length  (as  fhall  hereafter  be  demonftra- 
ted)  there  was  a  Necelfity  that  the  Infertions 
of  the  Mufcles  fhould  be  near  to  the  Joints, 
not  only  to  increafe  the  Velocity  of  the  Parts 
moved  ;  but  like  wife  that  they  might  defcribe 
greater  Arches  round  the  Centers  of  their  Mo¬ 
tion  :  And  hence  it  is  that  thofe  Parts  which 
defcribe  the  greateft  Arches,  are  moved  by 
the  longed  Mufcles ;  as  the  Hand  round  the 
Elbow,  which  is  bent  by  the  Biceps  arifmg 
from  the  Scapula  ;  and  the  Foot  round  the 
Knee,  which  is  bent  by  the  Mufcles  whofe 
Originations  are  as  far  diftant  as  the  Ifchium. 
If  thefe  Joints  had  been  moved  by  fhort  Muf¬ 
cles  inferted  at  each  end  into  the  Extremities 
of  the  articulated  Bones,  the  Arm  and  Leg 
had  moved  but  a  little  way,  and  the  Arches 
the  Hand  and  Foot  had  defer ibed  about  thefe 
Joints,  had  been  to  the  Arches  they  defcribe 
now,  as  the  Length  of  the  fhort  Mufcles  had 
been  to  the  Length  of  the  Mufcles  they  have 
now.  On  the  contrary,  where  the  Joints  have 
but  a  fmall  Motion  there  the  Mufcles  are 
fhort :  Thus  we  find  that  the  Fingers  are  pul¬ 
led  fide  ways  bythe  Inter ojfei ,  the  Thigh  is 
drawn  outwards,  and  obliquely  by  the £>uadr age- 
mini  and  Gbturatores ,  which  are  all  fhort  Muf¬ 
cles,  and  moftof  the  Mufcles  of  the  Vertebrae 
run  between  one  Vertebra  and  the  next.  From 
hence  it  is  evident  that  the  Originations  and 
Infertions  of  the  Mufcles,  are  every  where 
the  befb  that  could  be  contrived. 

The  Veficles  of  which  the  Fibres  confifl  are 
extremely  fmall ;  for  tho*  one  large  Bladder  may 
raife  a  Weight  as  high  as  feveral  fmall  ones, 

yet 
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vet  the  Quantity  of  Elaftick  Fluid  ufcd  in  the 
Inflation,  together  with  the  fwelling  or  the 
large  Bladder,  will  be  much  greater  than  when 
a  Weight  is  railed  by  a  String  of  fmall  ones. 

For  fuppofe  two  Bladders  of  fimilar  r  igures, 
but  the  Diameter  of  the  one  triple  to  the 
Diameter  of  the  other,  then  will  the  one  re¬ 
quire  twenty-feven  times  the  Quantity  of  Itla- 
ftick  Fluid  to  expand  it  that  the  other  does, 
and  it  will  fwell  to  twenty-feven  times  the 
Space-,  and  yet  three  of  the  leffer  Bladders 
joined  together,  will  raife  the  Weight  to  the 
fame  Height  that  the  bigger  one  does,  but 

with  nine  times  lefs  Expence  of  Elaftick  1  luid 
and  they  will  take  up  but  one  ninth  Part  of 
the  Space.  By  diminifhmg  therefore  the 
Bignefs  of  the  Vehicles,  and  increafing  their 
Number,  the  Force  required  to  diftend  the 
Vehicles,  and  the  Diftention  itfelf,  may  be 
diminiihed  in  any  given  Proportion,  and  come 
at  laft  to  be  infenfible.  Suppofe  a  Bladder  oi 
a  determined  Bignefs  can  raife  a  Weight  a 
Foot ;  a  hundred  Bladders  whofe  Diameters  are 
each  4;  part  of  the  former  being  blown  up, 
will  raife  the  Weight  to  the  fame  Height 
but  the  Force  of  Inflation,  and  the  fwel  lnS  0 
all  put  together,  will  be  ten  thoulund  times  -e  s 

than  in  the  large  one.  .  ,  r  . 

If  a  Weight  of  a  determined  Bignefs  can  be 
raifed  to  a  certain  Height  by  one  Bladder, 
or  one  String  of  Bladders,  to  which  the  Weight 
is  tied-,  twice  that  Weight  may  be  raifed  oy 
two  fuch  Bladders,  or  Strings  of  Bladders, 
and  triple  that  Weight  by  three  fuch  Strings, 
And  confequently  the  Weight  a  Mufoe  can 
^fe,  will  be  always  as  the  Number  of  its  Pi- 


JJ2 
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bres,  that  is,  as  its  Thicknefs,  fuppofing  the 
Diftention  of  the  Vehicles  equal.  And  the 
abfolute  Strength  of  one  Mufcle  is  to  the  ab- 
folute  Strength  of  another,  as  their  Bulks. 

It  is  to  be  obferved  that  in  determining  both 
the  Contraction  and  Strength  of  a  Mufcle, 
no  Regard  is  to  be  had  to  the  Tendons ; 
becaufe  in  them  we  obferve  no  Inflation, 
and  we  find  Nature  no  where  making  ufe  of 
a  Tendon,  but  where  either  there  was  not  room 
for  the  Infertion  of  fo  many  flelhy  Fibres, 
or  where  it  was  neceflary  the  Mufcle  fhould 
draw  from  fuch  a  Point. 

I  fhall  in  the  next  Place  determine  the  Force 
of  the  Elaftick  Fluid  necefiary  to  diftend  the 
Vehicles  fo  as  to  raife  to  a  determined  Height 
any  given  Weight.  But  before  this  can  be 
done,  the  Figure  that  each  Vehicle  will  be  for¬ 
med  into  by  the  Force  of  the  Elaftick  Fluid 
diftending  it,  muft  be  found  out :  And  there¬ 
fore  let  us  conceive  each  Vehicle  to  confift  of 
an  infinite  Number  of  Threads,  whofe  Ends 
are  faftened  by  tranfverfe  Ligaments ;  and 
from  hence  it  follows  that  if  a  diftended  Vehicle 
were  cut  with  a  Plain  thro*  its  Axis,  the 
Curve  of  the  SeClion  will  be  the  fame  with 
that  of  a  Thread  whofe  two  Ends  are  faftened, 
and  the  whole  prefled  by  an  Elaftick  Fluid ; 
and  becaufe  Elaftick  Fluids  endeavour  to  ex¬ 
pand  themfelves  every  way,  and  all  Fluids 
prefs  perpendicularly  on  each  Obftacle,  it  is 
evident  that  the  Thread  muft  be  every  where 
equally  and  perpendicularly  prefled,  and  there¬ 
fore  its  Flexion  or  Curvature  muft  be  every 
where  equal  and  fimilar,  and  confequently  the 
Thread  muft  be  forced  into  a  circular  Arch. 

Hence 
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Hence  it  follows  that  the  whole  Sedion  of  the 
Veficle  con  fills  of  two  equal  and  fimilar  Ar- 
j  ches,  whofe  common  Subtenfe  is  the  Axis  of 
the  Veficle.  Suppofe  now  A  E  B  and  ABB 
i  to  be  the  two  circular  Arches,  C  the  Center 
s  of  the  Arch  A  E  B,  AG  and  B  F  Tan- 
j  gents  in  the  Points  A  and  B,  Z  the  Re¬ 
finance  to  be  raffed.  The  Angle  C  A  G 
i  or  C  A  E  is  equal  to  a  right  Angle  =  to  C  A 
R  -4-  A  C  R,  and  therefore  the  Angle  A  C  R 
=  G  A  R,  or  E  A  R  =  E  B  R  =  D  B  R| 

;  and  therefore  the  Arch  E  A  or  E  B  is  the 
Meafure  of  the  Angle  E  A  R,  or  E  B  R* 
and  the  Space  through  which  the  Refiftance 
Z  is  railed,  is  equal  to  the  difference  between 
the  Arch  A  E  B  and  its  Chord  ARB,  or 

14* 


w  +> 

. 

equal  to  twice  the  difference  of  the  Arch  A  E 
and  its  Sine  A  R »  which  haying  the  Arch 

'  AE, 
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A  E  or  the  Angle  EAR  given  in  Degrees  and 
Minutes  may  be  eafily  calculated.  But  to  do 
this  the  Length  of  the  Radius  A  C  muft  be 
determined  in  fuch  Parts,  whereof  100000 
make  up  the  Arch  A  E,  which  is  done  thus. 
The  Degrees  of  a  circular  Arch,  whofe  Length, 
is  equal  to  the  Radius  of  the  Circle  is  570 
295  ;  and  therefore  the  Degrees  in  the  Arch 
A  E  is  to  570  295,  the  Length  of  the  Radius 
expreffed  in  Degrees  as  100000,  the  parts  of 
which  the  Arch  A  E  confifts,  to  the  Radius 
expreffed  in  the  fame  Parts,  which  will  there¬ 
fore  be  given.  And  again,  as  the  Tabular 
Radius  is  to  the  Tabular  Sine  of  the  Arch  A 
E,  fo  is  the  Radius  A  C  (which  is  already 
found)  to  the  Sine  A  R,  which  will  likewife 
be  found.  This  being  fubftradled  from  A  E 
and  the  Remainder  doubled,  is  the  Elevation 
of  the  Weight  Z. 

Thus  for  Inftance,  fuppofe  the  Arch  A  E 
or  the  Angle  E  B  R  to  be  30  Minutes,  fay, 
as  30^,  or  half  a  Degree,  that  is  ~  is  to  57° 
295,  fo  is  100000  the  Length  of  the  Arch 
A  E,  to  the  Length  of  the  Radius  A  C  which 
will  be  found  to  be  1 1459000.  And  again, 
as  100000  is  to  872  the  Sine  of  30^  fo  is 
1 1459000  to  A  R,  which  is  therefore  99906, 
which  fubftradted  from  A  E,  and  the  Re¬ 
mainder  doubled,  gives  186  the  Sublevation 
of  the  Weight  Z  in  fuch  Parts  whereof  A  E  is 
100000. 

The  Tenfion  of  the  Fibre,  or  the  Force 

_  9 

wherewith  it  is  ftretch’d  by  the  Refiftance  Z, 
may  be  thus  determined.  The  Tenfion  of  the 
Fibre,  or  the  force  fuftaining  the  Weight  in 
the  Point  B,  is  the  fame  as  if  the  Weight  Z * 

were 
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were  fufpended  by  two  Threads  touching  the 
Arches  in  the  Point  B,  and  in  that  Cafe  the 
Tenfion  of  the  Thread  B  F  is  to  the  Weight 
Z,  as  the  Sine  of  the  Angie  F  R  R  or  E  B  R 
is  to  the  Sine  of  the  Angle  F  B  H  or  E  B  D  ; 
{a)  and  confequently  the  Tenfion  or  Firmnefs 

,  , .  Z  x  Sine  EBR 

of  the  Thread  will  be  =  — — "TfmJnOTl)' 


Now  call  the  abfolute  Force  of  Expanfion 
that  the  elaftick  Fluid  muft  have  to  raife  a  given 
Weight  to  a  determin’d  Height  n  \  the  Pref- 
:  fure  on  any  part  of  the  Thread  will  be  as  the 
Force  of  Expanfion  of  the  Fluid,  and  the 
Portion  conjundtly  ;  for  if  the  Portions  of  the 
Thread  be  taken  equal,  the  PrefTures  on  them 
will  be  as  the  Force  of  Expanfion,  or  the  Ela- 
fticity  ;  and  if  the  Force  of  Expanfion  be  the 
fame,  the  PrefTure  is  as  the  Portions  on  which 
it  preffes :  and  therefore  univerfally  it  is  as  the 
Force  of  Expanfion  and  the  Portion  jointly, 
or  as  the  Produdt  of  the  two. 

Let  A  B  reprefent  the  circular  Thread,  B  b 
:  an  indefinite  fmall  Portion  of  the  fame,  and  the 
PrefTure  on  B  b  will  be  n  x  B  b,  which  fup- 
pofe  equal  to  B  H:  The  PrefTure  B  H  can  be 
refolved  into  two  Forces,  one  whereof  is  as 
D  H  adting  horizontally,  or  according  to  the 
Diredtion  D  H,  and  the  other  at  B  D  adbing 
vertically,  or  according  to  the  vertical  Direction 
B  D  *,  and  becaufe  of  the  equiangular  Triangles 
GBbandBDH  BG:DH::Bb:  BH 
:B  b :  /z  x  B  b  (: :  i  :  n) :  :Gb:BD,  therefore 


(a)  By  the  id  cor.  prop.  33  of  the  Le&iones  Phyficae 
Jo.  Kcill. 

i  D  H 
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DH  =  kBG,  and  BD  =  »Gb,  and  there¬ 
fore  the  Sum  of  all  the  horizontal  Forces  will 
be  equal  to  n  multiplied  by  all  the  B  G %  that 


x>  H 


K 


is  «  multiplied  by  B  F  =  n  x  B  F,  and  the 
Sum  of  all  the  vertical  Forces  is  equal  to  n  mul¬ 
tiplied  by  all  the  G  b’s,  that  is  =  n  A  F. 
Now  it  is  plain  that  the  Tenfion  of  the  Fibre 
in  the  Points  A  and  B  is  the  fame  with  the 
Tenfion  of  two  Threads  Tangents  in  the  Points 
A  and  B  (where  they  are  fuppofed  to  be  fatt¬ 
ened)  that  are  drawn  at  their  Point  of  Concourfe 
I,  by  all  the  horizontal  Forces  according  to 
the  Direction  I  L,  and  by  all  the  vertical  For¬ 
ces  according  to  the  Dire&ion  I  K  :  And  there*- 
fore  to  determine  the  Tenfion  of  the  Fibre,  J 
the  Tenfion  mutt  be  determined  of  the  Threads  if 
that  are  pulled  at  the  Point  I  by  a  Force  n  F  B,  li 
according  to  the  Direftion  I  L5  and  by  a 
Force  n  F  A  according  to  the  Direftion  I  K. 
Take  I  F  B  and  L  N  perpendicular  to 

it  =■»  F  A,  and  the  two  Forces  I  L  and  L  N 


will 
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will  be  equipollent  to  a  third  Force  as  I  N, 
abting  according  to  the  Direction  I  N,  and 
j  ^therefore  the  Threads  will  be  ftretched  to 
the  fame  Degree  by  the  Force  I  N  that  they 
would  be  by  the  two  Forces  I  L  and  L  N 
and  becaufe  I  L  (n  B  F)  :  L  N  («  F  A)  :  :  B 


F  :  F  A,  and  the  Angles  at  L  and  F  equal 
(by  the  6th  of  the  6th)  the  Triangles  B  F  A 
and  I  L  N  will  be  equiangular,  and  the  Side 
I  N  will  be  equal  to  n  B  A,  and  the  An- 
gleF  A  B==LN  I-(by  29.  1.)  A  I  O,  add 
the  Angle  I  A  O  to  both,  and  the  right  Angle 
F  A  1  will  be  equal  to  A  I  O  ~j—  I  AO  (32* 
1.)  *  A  O  C  ;  and  therefore  becaufe  A  I— I  B, 
and  the  Angles  at  A  and  B  equal,  the  Angle 
•  A  I  O  muft  be  =B  I  O  and  A  0==0  B,  the 
Line  therefore  N  O  cutting  the  Line  A  B 
equally  and  at  right  Angles  mull  pals  tnrough 
the  Center.  Through  N  draw  NK  parallel 
to  B  I,  meeting  with  A I  produced  in  the 

M  Point 
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Point  K,  then  the  Forces  by  which  the 
Threads  are  ftretched  will  be  as  I  K  and  N  K, 
*  the  Angle  KI  N  =  A I  0=  F  A  B~  BI  O 
rr  I  NK.  The  Triangle  therefore  K  IN  is  an 
Ifofceles  Triangle,  and  equiangular  to  the 
Triangle  ABC,  and  A  B:  AC  : :  NI:  I  K 
:  :  n  A  Bin  AC;  and  therefore  I  K  or 
K  N  will  be  equal  to  n  x  AC,  that  is  the 
Forces  by  which  the  Threads  are  ftretch’d 
will  be  equal  to  the  Radius  of  the  Circle 
multiplied  by  n. 

Hence  the  Tenfion  of  the  Fibre  in  the  Points 

A  and  B,  and  fo  in  all  other  of  its  Parts,  is  the 

fame  and  equal  to  the  abfolute  Force  of  Elafti- 

city  multiplied  into  the  Radius  of  the  Circle. 

But  the  Tenfion  of  the  Fibre  was  found  before 

_  Zx  Sine  EBR  . 

to  be  — — - therefore  if  we  call  the 

Sine  E  B  D 

Z  x  Sine  EBR 

Radius  r.  nr  =  — 


Sine  E  B  D 


and 


n 


Z  x  Sine  EBR 


and  r  x  Sine  E  B  D  will 


r  x  Sine  E  B  D 
have  the  fame  Proportion  to  the  Sine  EBR 
as  Z  to  n.  Hence  it  is  plain  that  no  finite 
Force  of  Elafticity  can  extend  the  Fibre  A  E  B 
D  to  a  complete  Circle,  for  in  that  cafe  the  Sine 
of  the  Angle  E  B  D  being  nothing  r  x  Sine 
E  B  D  is  nothing,  and  therefore  Z  will  be  to 
n  as  nothing  to  fomething,  or  as  a  finite  to  an 
infinite. 

The  greateft  Contradlion  of  the  Fibre  that 
can  be,  muft  always  be  lefs  than  72728  of  fuch 


*  Kell’s  Le&iones  Phyficae,  Prop,  33, 

I 


P.rts 
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Parts  whereof  the  Arch  AE  is  100006,  for  if 
the  Threads  were  extended  into  complete  Cir¬ 
cles,  the  Contraction  would  be  only  of 

A  E,  which  it  can  never  arrive  to  *,  therefore 
the  Contraction  muft  be  always  lefs  than  3  of 
1  the  Length  of  the  Fibre  :  It  is  alfo  plain  that 
t  when  the  Angle  E  B  R  is  fmall,  the  Force 
t  of  Elafticity  bears  but  a  fmall  Proportion  to  the 
Refiftance.  For  Example  when  the  Angle 
EBR  is  but  30^  the  Radius  or  r  multiplied 
into  the  Sine  of  the  Angle  E  B  D  the  Sine  of 
*  one  Degree,  is  to  the  Sine  of  the  Angle  E  B 
R  the  Sine  of  30  ^  as  Z  to  n ,  that  is,  r  x 
1745:  872  ::  Z  :  n,  that  is  Z  inn  1145- 
9000  x  1745  :  872  : :  19995955000:  872  : : 

22931 141:  1, and  confequently  a  fmall  De¬ 
gree  of  Elafticity  will  produce  a  prodigious 
Energy  in  the  Mufcles, 
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TO  THE  LEARNED 

JOHN  FREIND, 

Do&or  of  Phyfick, 


Dear  Sir , 

OvTvO^i  «HAT  you  may  not  think 
me  guilty  either  of  Negli¬ 


gence  or  Forgetfulnefs,  I 
fend  you  thefe  papers,  ac¬ 
cording  to  my  promife,  to  be  com¬ 
mitted  either  to  darknels  or  light  at 
your  pieafure :  nor  am  I  at  all  follici- 
tous  which  way  you  fhall  think  fi 
to  difpofe  of  them  ;  for  who  can 


DEDICATION. 

blame  me  for  what  is  done  accord¬ 
ing  to  your  opinion  ?  My  reputa¬ 
tion  will  be  fafe,  if  you  aft  con¬ 
fidently  with  your  own  dignity ; 
if  you  involve  them  in  darknefs, 
which,  in  my  opinion,  they  defer ve, 
you  will  neither  ditoblige  me,  nor 
injure  any  one :  but  if  you  think 
them  worthy  of  the  light,  how  lit¬ 
tle  ufeful  foever  they  may  be,  very 
little  indeed  in  my  own  opinion, 
yet  they  will  be  effeemed  and  va¬ 
lued,  as  being  thought  fit  to  be 
publifhed  by  one,  whom  all  readily 
allow  to  be  the  greateft  Mafter  of 
writing  and  teaching,  in  our  own 
Nation  at  lead,  perhaps  in  all  o- 
thers.  The  praife  and  ornament 
of  a  Phyfician  is  Genius ;  of  Ge¬ 
nius  light,  and  a  drength  and  co- 
pioufnefs  of  expredion :  you,  by 
the  drength  of  your  Genius,  have  | 
difcovered  Nature  lying  hid  in  the  * 
bofom  of  darknefs,  by  the  force  of  i 
your  reafbn  have  brought  it  into 

light, 
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light,  and  adorned  and  illuftrated 
j  it  with  an  extraordinary  elegance  of 
\  ftyle.  With  what  talents  you  firft 
i  began  to  pradtife  was  well  known 
l|  to  me:  and  with  what  {kill  you 
now  proceed,  all  the  learned,  and 
the  numerous  crowds  of  thofe  whom 
you  have  reftored  to  health  teftify. 
That  you  are  perfectly  acquainted 
with  the  Animal  Oeconomy,  abun¬ 
dantly  appears  from  what  you  have 
faid  in  your  Emmenologia.  That 
the  powers  of  nature  and  the  efficacy 
of  Drugs  are  known  to  you,  as  for¬ 
merly  to  iEfculapius,  your  Chy- 
mical  Ledtures  declare.  And  how 
difcerning  you  are  in  the  natures  of 
Difeafes  is  fhewn  in  your  elegant 
Commentaries  on  the  Father  of 
Medicine,  which  I  have  read  ovef 
and  over  with  the  greateft  pleafure. 
In  them  you  have  quite  exploded 
b  that  ill  grounded  rule  of  Art,  of 
not  purging  in  the  Secundary  h  ever 
of  the  Small  Pox,  and  by  a  happier 

method 
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method  of  practice  have  faved  many  * 
from  the  jaws  of  death.  How  11 
fuccefsful  Purging  is  in  that  ftage  ' 
of  the  Difeafe,  I  had  the  pleafure  j 
lately  to  fee  in  a  youth  of  a  noble 
family  lhatched  from  the  very  con-  1 
fines  of  Death  by  our  joint  advice  ; 
and  have  often  experienced  during 
the  run  of  that  diftemper  now  for 
two  years  thro’  our  town,  In  which 
method  of  practice  that  there  is  Ids 
danger  than  was  commonly  believed, 

I  firft  fufpe&ed  rather  accidentally, 
than  by  any  force  of  reafbning. 
For  when  a  Woman  in  the  moll 
confluent  fort  of  the  Small  Pox, 
on  the  eleventh  day  of  the  eruption, 
by  a  great  negligence  of  the  Nurfe, 
had  taken  a  purge  inflead  of  an 
opiate,  by  which  means  fhe  had 
feven  fetid,  and  quite  purulent 
Pools,  fhe,  who  before  was  in  the  ! 
greateft  danger  of  lofing  her  life,  * 
in  three  days  time  was  quite  out  of 
danger.  The  Puftules,  which  were 

fluxed 
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fluxed  on  her  limbs,  being  void  of 
matter,  had  the  appearance  of  fmall 
flaccid  bladders ;  fo  far  is  the  de- 
preflion  of  the  puftules,  from  bring¬ 
ing  any  inconvenience  at  that  time, 
that  the  return  of  the  purulent  mat¬ 
ter  into  the  Blood,  and  the  ejedion 
of  it  by  ftool,  faved  her  life.  No 
Phyfician  furely,  who  attends  the 
courfe  and  nature  of  the  difeafe 
with  fuch  judgment  as  you,  can 
objed  to  what  you  have  faid.  For 
on  the  fir  ft  days  of  the  diftemper  all 
nature  is  in  a  ferment  to  throw  off 
the  offenfive  matter  from  die  Blood, 
and  expel  it  thro’  the  cutaneous 
pores.  That  thefe  parts  are  by 
Nature  delegated  to  the  Fever,  is 
manifeft  from  this,  that  in  all  kinds 
of  the  Small  Pox,  the  Fever  re¬ 
cedes  as  this  extermination  of  the  hu¬ 
mour  proceeds  ;  in  that  worft  fort, 
p  where  hardly  any  thing  is  thrown 
off,  from  the  beginning  to  the  end 
of  the  Tragedy,  the  Fever  always 
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rages  •  but  in  the  good  fort,  where 
the  Puftules  fwell  with  a  copious 
eruption  of  the  noxious  matter,  the 
Fever  goes  quite  away,  as  having 
already  performed  it’s  office.  But 
afterwards,  when  the  concodted 
humour  of  the  Puftules  feems 
too  thick  to  be  evaporated,  being 
again  reforbed  by  the  Blood  Veffels, 
it  raifes  new  tumults,  and  brings 
on  the  Secondary  Fever,  which  muft 
be  extinguifhed  in  the  fame  manner 
as  the  Primary  one,  by  getting  out 
the  retracted  matter.  In  this  flate 
of  affairs,  you  have  rightly  judged, 
that  there  is  na  way  left ,  of  perform¬ 
ing  this  neceffary  work,  but  by  gentle 
and  continual  purging ,  which  both 
reafon  and  experience  confirm  may  be 
done  without  any  danger  of  life. 
That  this  faculty  of  abforbing  the 
humour  thro’  the  fkin  was  not  un¬ 
known  to  Hippocrates,  you,  Learned  * 
Sir,  well  know,  and  is  evidently 
proved  by  the  Obfervations,  which 

in 
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in  obedience  to  your  commands  I 
now  fend  you.  Whofoever  fhall 
make  an  equally  happy  difcovery  ot 
the  manner  of  feparating  the  hu¬ 
mour  from  the  Blood  at  the  begin¬ 
ning  of  the  difeafe,  will  feem  to  me 
to  have  brought  the  cure  of  the  di- 
ftemper  to  perfedtion ;  for  when 
nature  has  got  a  matter  duly  pre¬ 
pared,  and  fitted  for  expulfion,  it 
will  always  be  able  to  throw  it  out 
by  it’s  own  ftrength,  or  with  very 
little  afiiftance  ;  and  when  all  the 
peccant  matter  is  thrown  out,  the 
difeafe  generally  proceeds  to  it’s 
ftate  without  any  ill  accident.  On 
this  preparation  therefore  of  the  hu¬ 
mour  all  the  fuccefs  of  the  cure 
chiefly  depends ;  and  all  ingenious 
perfons  ought  to  labour  in  tracing  it 
out :  this  would  be  worthy  or  you, 
Sir,  on  whom  all  have  now  caff 
their  eyes.  Proceed  therefore  to 
fuftain  that  charadter,  which  you 
have  already  gained,  and  to  fatisfy 
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the  expectation  which  the  world  has 
of  you,  and  purfue  thofe  ftudies  in 
which  you  are  ingaged,  to  your 
own  honour,  the  benefit  of  the 
Sick,  and  the  glory  of  Phyfick. 

I 


/  K 


Your  mojl  humble  Servant 


JAMES  KEILL. 


s 


I 


Northampton , 
May  24,  1718. 


PREFACE. 


HE  celebrated  San- 
%  dtorius  always  was 
and  always  will  be 
applauded  in  every 
m  age  of  Learnings  for 
having  firjl  difcovered,  and  brought 
to  perfeBion  the  way  of  meafuring 
infenfible  Perfpiration.  Thofe  Apho- 
rifms  which  he  drew  up  for  the  ufe 
of  his  own  Countrymen  have  been  re¬ 
ceived  by  the  Phyficians  of  other  na¬ 
tions  as  univerfal  Axioms.  But 
what  difference  there  is  between  the 
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Italians  and  the  Englifh,  will  ap¬ 
pear from  the  following  Tables ;  which 
contain  a  feries  of  Obfervations  for  a 
whole  year ,  and  fome  others  made  at 
leifure  times  in  a  fpace  of  ten  years. 
The  truth  of  the  Aphorifns  is  in¬ 
volved,  and  the  weight  of  the  rea- 
fonings  depends  on  Obfervations  un¬ 
known  to  the  Reader.  But  whofo-  ■ 
ever  looks  over  the  Tables ,  will  be  as  it 
were  prefent  at  the  Experiments ,  and 
will  feem  to  be  made  his  own  judge 
of  the  truth  of  the  Aphorifns.  He 
may  alfo  draw  other  more  ufeful 
Obfervations  from  them ,  which  efcap- 
ing  in  the  Aphoriflical  way  of  writ¬ 
ing,  would  have  lain  hid  in  perpetual 
darknefs.  But  that  I  might  not  feem  I 
to  impofe  too  great  a  labour  on  the 
Reader,  I  have  thought  it  proper  to 
colleEl  fome  undoubted  Aphorifns,  and 
thofe  the  mofi  obvious  :  if  thefe  do  not  1 
aitfwer  his  expeSlation,  it  may  not  be 
difagreeable  to  hint  to  look  over  the  | 
Tafles,  and  by  comparing  one  day  with 

another. 
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another ,  to  pick  out  what  he  pleafes. 
The  Thermometer  made  life  of  is 
divided  into  105  equidijvant  degrees , 
numbered  from  the  top  downwards , 
and  the  temperate  fate  of  the  air  is 
at  the  forty  fifth  degree.  Mojl  of 
thefe  Experiments  were  made  between 
the  age  of  thirty  and  forty,  in  which 
fpace  of  time  the  courfe  of  the  Ex¬ 
periments  was  never  intermitted  on- 
account  of  any  diforder,  except  a 
Nephritic  complaint ,  which  never  re¬ 
tarded  the  Urine ,  as  it  often  does  in 
others.  Perhaps  there  may  be  other 
proportions  between  the  Urine  and 
P erfpiration  in  other  Confutations ; 
that  which  is  here  tried  is  moifl  and 
warm.  Other  things  relating  to  the 
Animal  Oeconomy  may  certainly  be 
found  out  by  weighing  ;  but  as  they 
require  a  conflant  and  certain  way  of 
living ,  a  man  of  bufinefs  cannot  find 
.  leifure  to  purfue  them  with  fufficient 
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OCTOBER. 


Day  of  the 

Month. 

Hour  of  the 

Morning. 

Barom, 

Therm. 

Morning 

Weight, 

l 

Night  Urine. 

Night  Perfp. 

1 

2 

3 

4 

8 

29 

5 

51 

156 

I  a 

O 

I0i 

O 

llj 

5 

8 

29 

7 

49 

155 

12 

£ 

5 

O 

8 

6 

9 

29 

7 

49 

154 

13 

O 

*5 

O 

9 

7 

10 

29 

7 

53 

155 

5  '* 

O 

12^ 

O 

7  i 

8 

9 

29 

8 

53 

156 

J3 

I 

00 

O 

IO 

9 

8 

29 

9 

55 

155 

1 2 

O 

13 

O 

6 

io 

8 

30 

58 

155 

2 

O 

13 

O 

10 

1 1 

8 

30 

1 

57 

154 

15  5 

O 

95 

O 

7  - 

>  * 

12 

8 

3° 

1 

56 

155 

9 

O 

10  2 

O 

l 

6 

'3 

9 

.30 

56 

154 

14 1 

O 

IO  a  1 

O 

9 j 

14 

„  1 

!5 

8 

29 

7 

54 

155 

8  i 

O 

IO 

O 

10 

l6 

9 

29 

7 

54 

156 

12  4 

I 

3? 

© 

8  j 

17 

8 

29 

9 

55 

156 

3 

O 

14 

O 

8 

l8 

9 

29 

9 

54 

156 

1 

I 

4  h 

O 

9 

I9 

9 

29 

8 

55 

155 

3 

O 

13 

O 

9‘ 

20 

9 

29 

8 

54 

154 

15 

O 

jii 

O 

9 1- 

2  I 

8 

29 

7 

57 

156 

5 

O 

10 

O 

7 

22 

9 

29 

6 

59 

x54 

1 2  i 

I 

1  5 

O 

JIi 

23 

9 

29 

7 

56 

156 

8  j 

O 

11  i 

O 

I4i 

24 

9 

29 

6 

57 

l57 

3 

O 

1 1  2 

O 

8  i 

25 

9 

*57 

4 

I 

00 

O 

9 

26 

8 

29 

7 

5i 

156 

i4i 

I 

54 

O 

9 

2  7 

28 

8 

29 

7 

51 
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9? 

O 
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O 

8  i 

29 

9 

29 

4 
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si 

O 

14 

O 

8i 

3° 

8 

29 

3 

54 
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O 

12 

O 

7 
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9 

29 

4 
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0 
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O 

8± 

* 
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t  ( 


Hour  of  the 

Night. 

Barom.  j 

i 

■ 

;  0 

3 

Night 

Weight. 

Meat  and 

Drink. 

Day  Urine. 

Excrem. 

0 

pj 

X 

fD 

£ 

9 

Winds.  | 

1 

1 1 

2  9  4 

49 

'57 

7  j 

12 

2  9  7.47 

*57 

9 

I  I 

29  6 

.49 
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5 

w 

I  2 

29  7i5 1 
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91 
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1  I 

29  8Ul 
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7 

N 

I  2 

29  9 

53 
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^5 

N 

I  I 

30 

56 

156 

9 

E 

I  I 

30 

5 6 
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E 

I  I 

30  1 

55 
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E 

1 1 
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54 
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2 
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29  8 

55 
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54 
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8 
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54 
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O  5 

O  12% 
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0  2i 

*  44 
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Day  of  the 
Month. 

I  Hour  of  the 
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tx 

p 

►1 

0 

3 

• 

/ 

1  Therm. 

Pulfes  in 

Min.  1. 

Morning 
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Night  Perfp. 
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DECEMBER. 


Day  of  the 
Month, 

1  ..  -  -. 

Hour  of  the 
Morning 

Baromu 

Therm . 

”3 

e 

S  o'* 

►—  •  CD 

*  «* 

e 

Morning 

Weight. 

Night 

Urine. 

Night 

Perfp. 

I 

9 

29 

4 
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O 
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O 
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O 
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O 
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9 
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O 
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O 
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23 
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DECEMBER. 


Hour  of  the  I 
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Barom., 

Therm. 

"O 

si 

<-“*  •  O i 

F» 

3 

Night 

Weight. 

Meat  and 

Drink. 

Day  Urine. 

Excrem. 

Day  Perfp.  j 

Winds.  S 

i 

12 

29 

3 

60 

76 

155 
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3 
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I 

5 

0 

6 

I 

OO 
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1 1 

29 

5 

56 
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13 

s  w 

12 

2  9 

2 

58 

88 
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s  w 

12 

29 

2 

62 

80 

l57 

1 
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I 

29 

3 

59 

96 

158 

8 

s  w 

11 

28 

8 
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96 
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NW 
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2 

62 
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w 

I  2 

29 

3 
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80 

1 56 

10 

w 
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3 
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29 

0 .66 

88 
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12 
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29 
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84 
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1 

3 
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I 
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E 

I  I 

29 

4 

66 

88 
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E 

1  2 

29 

3 

68 

80 
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0 

4 

71 

I 

0 

7 

I 

5 

E 

12 

29 

2 

70 

80 
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0 

E 
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29 

3 

66 

80 
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14 
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29 

2 

60 

80 
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S 

12 

29 

3 

59 

80 
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8  i 

S 
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29 

4 

58 
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14 

S 
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29 

3 

57 

72 

l53 
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I 

74 
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84 
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0 

56 
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3 
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84 
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JANUARY. 


Day  of  the 

Month. 

Hour  of  the 
Morning. 

Barom. 

Therm.  | 

Fulfes  in 

Min.  1. 

Morning 

Weight. 

Morning 

Urine. 

! 

Night  Perfp. 

. 

I 

9 

29 

0 

59 

84 
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O 

O 

II 
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II 

2 

9 
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0 

61 

80 

154 
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6 
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84 
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0 
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8 

28 

9 
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80 
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2 

68 

76 
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0 

13 

O 
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14 

9 

29 

2 

59 

84 
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7 1 

0 

13 

O 

8 

15 

9 

29 

1 

66 

84 
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1 

0 

8 

0 

7 

16 

9 

29 

2 

63 

80 
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14 

0 

12 

O 

8 

17 

10 

29 

3 

61 

80 
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1 

0 

9 

O 

8 

18 
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29 

1 

61 
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13 

0 

9i 

O 

8* 

i9 
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61 

80 
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0 

0 

14 

O 

9 

20 
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29 

1 

6a 
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80 
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2 

0 

I  I  i 

O 
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84 
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3 

0 
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Statical  Obfervatiom * 


Obfervations  of  one  entire  Year?  ac¬ 
commodated  to  each  Montl^  in 
the  Order  in  which  they  are  al¬ 
ready  fet  down. 


July, 


Day 

3.  Y?ULL  Moon, 
jo..  JP  A  larger  Supper  than  ufuah 

13.  Moon  in  Perig<eo. 

14.  Drank  a  pint  of  Mead  going  to  reft, 

1 8,  New  Moon, 

23.  No  Supper,  drank  more  Wine  than  ufuaf* 
but  only  to  chearfulneis,  which  I  always 
mean  by  this  Expreflion. 

24,  A  Sweat  broke  out  after  Morning  Sleep* 
26,  The  Body  was  rnoift  with  Sweat  upon 

waking.  Moon  in  Apog<go. 

29,  No  Supper,  and  no  Drink  after  Dinner, 


A  U  G  ¥  S  T. 

Day 

i,  TWT  O  Supper, 

*  2*  lN  No  Supper,  Full  Moon, 

3.  Took  a  Purge  of  Jalap  3iL 

4.  No  Supper, 

5.  Purged  with  Elixir  falutis  §iiL 

R  3  8,  Tired 


Statical  Obfervations . 


Day  .  . 

8.  Tired  with  much  riding. 

9.  Moon  in  Perig<eo. 

12.  Tired  with  riding. 

1 4”  Supped  on  Water-gruel. 

16.  Supped  on  Water-gruel.  New  Moon.  ^ 

jg.  Rode  much.  Was  rubbed  all  over  with 
a  Brufh  at  going  to  reft. 

20.  Tired  with  much  riding. 

22.  Rubbed  with  a  Brufh  to  rednefs  at  lying 
down  in  Bed. 

23.  Moon  in  Apoggo, 

2  6.  This  diminution  of  weight  teems  to  be 
owing  to  much  riding. 

£7.  In  the  Space  of  twenty-four  Hours  out 
7 of  five  pound  of  Meat  and  Drink  the  Body 
retains  about  two,  that  it  may  return  to  its 
ufual  weight,  and  reftore  what  is  wafted 
with  Labour. 

30.  Full  Moon. 

September* 


Day 

X  t 


n 

da  t> 


J 

5* 


ODE  much. 

After  weighing  at  Night,  lb  i* 
$viii.  was  perfpired  by  Bathing  in  warm 
Water,  drank  5^ii.  and  §ii.  of  Mead^ 
whence  the  Night  Perforation  was  5 1 3  J 
Purged  with  fal  mirabile  Glauber  i. 

Slept  ill  in  the  Night. 


•i® 


6.  Drank  more  than  ufual.  Moon  in  Pe¬ 
rn  fix  Hours  after  Dinner 


mg<£0. 

jp.  Perfpired 
5  10  £. 


I 


11. 


Per 
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Day 

11.  Perfpired  in  three  Hours  before  Dinner 

12.  An  unquiet  Night. 

14.  New  Moon.  Perfpired  in  five  Hours 
riding  after  Dinner,  the  Wind  being  high, 
g  13  i.  No  Supper. 

iy.  No  Supper. 

19.  Perfpired  in  2 j.  Hours  after  Dinner  J  4, 

20.  Perfpired  in  two  Hours  after  Dinner  g  3  i, 
and  in  the  two  following  Hours,  in  which 
more  Motion  was  ufed,  0  4  i.  Moon  in 
Apogseo. 

21.  Perfpired  between  Nine  in  the  Morning 
and  Noon  g  5  f  *,  and  in  two  Hours  by  the 
Fire  g  4b 

22.  Between  Eight  in  the  Morning  and  Noon 
the  Perfpiration  was  3$  Ounces. 

23.  Perfpired  in  four  Hours  and  a  half  riding 
before  Dinner  g  9  i . 

24.  Perfpired  in  three  Hours  before  Dinner 
fix  Ounces.  Supped  on  Oifters. 

25.  Perfpired  in  z\  Hours  before  Dinner  5 
Ounces. 

26.  Perfpired  in  3  h  Hours  before  Dinner  9I 
Ounces.  Supped  on  Oifters. 

27.  Supped  on  Mufhrooms, 

30.  Full  Moon. 

October. 

■ 

■ 

•Pay 

3.  * /TOON  in  PerigM. 

§.  XVA  Supped  on  buttered  Wheat 

R  4  y.  Supped 


23  * 
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ym  Sapped  on  Oifters.  Layed  another  Blanket 
on  the  Bed. 

c).  No  Supper. 

2  o.  Perfpired  in  four  Hours  before  Dinner 
eleven  Ounces.  Supped  on  Oifters. 

14.  New  Moon. 

26.  Supped  on  Oifters. 

17.  Drank  a  pint  of  Bath- Waters  in  the 
Morning.  Perfpired  in  two  Hours  before 
Dinner  four  Ounces.  Moon  in  Apog<eo. 

18.  Perfpired  in  37 Hours  before  Dinner,  with 
riding,  51  Ounces  j  Riding  alfo  after  Dinner 
the  Perfpiration  was  9*  Ounces. 

21.  Sweated  in  Bed. 

22.  Sweated  in  Bed. 

24.  Perfpired  in  three  Hours  both  before  and 
after  Dinner  three  Ounces  and  a  half. 

29.  Full  Moon. 

31.  Moon  in  Perigceo. 


November. 

Day 

6.  T"jErfpired  in  three  Hours  after  Dinner 

JL  three  Ounces. 
g9  Drank  more  than  ufual. 

9.  Perfpired  in  two  Hours  before  Dinner  two 

Ounces. 

11.  Drank  a  Pound  and  eleven  Ounces  of 
Bath- Water. 

12.  Drank  14  Ounces  of  the  fame  Water. 

13.  New  Moon.  No  Supper. 

14.  Supped  on  Oifters.  Moon  in  Apog£Q. 

1 6.  Drank  more  than  ufual* 

18.  Sweated  in  Bed, 

19.  Ng 
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Day 

19.  No  Supper. 

20.  Drank  a  pint  of  Punch. 

ai.  Drank  the  fame  Quantity  of  the  fame 
Liquor. 

24.  No  Supper. 

27.  Moon  in  Perig<eo, 

28.  Full  Moon. 


December. 


Day 

3- 

5* 

1 1. 

*3* 

19. 

25. 

27. 


DRANK  Punch  in  the  Eveningo 
Drank  the  fame  Liquor  again. 

No  Supper,  Moon  in  Apogao, 

New  Moon. 

Drank  ftrong  Mead  in  the  Evening. 
Drank  Mead  again.  Moon  in  Perig*Q> 
Full  Moon. 


January* 


Day 

I.  jvr°  Supper 

8.  Moon  in  Apogao* 

II.  New  Moon 

13.  No  Supper. 

18.  Drank  a  pint  of  Rohea-Tea  at  going  to 
reft. 

20.  A  Cough  from  catching  cold  with  (having 
tiiiC  JrlCcLcl 

2 1.  Drank  a  pint  and  eleven  Ounces  of  Green® 
Tea  in  the  Morning,  a  pint  and  eleven 
Ounces  of  Punch  in  the  Evening. 

22o 
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22,  Moon  /»  Perig<eo„ 

2  6.  Full  Moon,  Drank  a  pint  and  a  half 
of  Punch,  made  with  Green-Tea  in  the 
Evening, 

February* 


4*  TJURGED  with  Sal  Catharticum  ama- 
X  rum.  Moon  in  Apogao. 
p.  Drank  more  Wine  than  ufual. 

io.  New  Moon. 

15.  No  procatartic  Caufe  appears  of  fo  great 
Perfpiration  in  the  Night. 

18.  Moon  in  Perig<zo. 

19.  Nor  does  any  Caufe  appear  of  this  Dimi¬ 


nution. 


24.  Full  Moon. 


March* 

Day 

3.  ff  DON  in  Apogteo, 

8.  XVJL  Drank  a  Pound  and  feven  Ounces 
of  Bath- Water,  and  twelve  Ounces  of 
Tea. 

9.  Drank  fifteen  Ounces  of  Bath** Water,  and 
twelve  Ounces  of  Tea. 

10.  Drank  the  fame  Quantity  of  Bath- Wa¬ 
ter. 

1 1 .  Drank  the  fame  Quantity  of  Bath-Water  * 
and  Tea.  New  Moon. 

12.  Nothing  Eat  or  Drank  at  Supper  time. 

17,  Moon  in  perigee. 


2i.  Drank 
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21.  Drank  in  the  Evening.  Hence  that  Quan- 
tity  of  Urine  in  the  Morning,  but  the  Pgr- 
fpiration  is  a  little  altered, 

22.  No  Supper. 

25.  Full  Moon. 

jo.  Moon  in  Apogee  a. 


Day 

7.  TWT  EITHER  Eat  nor  Drank 
Jl^  per  time. 
p8  New  Moon. 

13.  Moon  in  Perigees, 

20.  No  Supper. 

23.  Full  Moon. 

27.  Moon  in  Apogao* 


at  Sup* 


May. 


Day 

8.  %TEW  Moon, 
xi.  iN  Moon  in  Perigees, 

23.  Full  Moon. 

24.  Neither  Eat  nor  Drank  at  Supper 

25.  Moon  in  Apogees, 


June, 


Day 

7° 

?3 


00 N  in  Perigees 


Drank  almoft  four  Pound.  Rainy 


Weather. 


Statical  Obfervatiom, 

1 6.  Neither  Eat  nor  Drank  at  Supper  time, 
19.  Drank  Tea  at  going  to  Bed, 

21.  Moon  in  Apog^eo* 

22 .  Full  Moon. 

25.  A  fpare  Supper. 

26.  Drank  in  the  Evening, 


The  Observations  of  various 

Tears. 


TABLE.  I. 

Au  o.TjErfpired  In  four  Hours  after  Din- 
Day  3.  JL  ner  one  P°und5  at  which  Time  there 
were  92  Pulfes  in  a  Minute. 

4.  Slept  naked. 

5.  Perfpired  in  three  Hours  before  Dinner 
eight  Ounces. 

6.  A  rainy  Day.  Drank  two  Pound  of 
Chalybeate  Waters  in  the  Morning. 

15.  Perfpired  in  three  Hours  after  Dinner 
nine  Ounces. 

December.  Day  3.  Fr oft  and  Snow. 

January.  Sat  whole  Days  by  the  Fire, 
whence  the  Days  Perforation  was  greater, 
,  and  the  Night  lefs  then  in  the  January  of  the 
preceeding  Year ;  the  Night  Perforation  of 
one  Hour  is  §0  54.  the  Day  5i  97,  and  the 
Sum  of  both  is  to  the  Sum  of  both  in  the  preced¬ 
ing  Year,  as  2.  438.  to  2.  51  »  and  fo  the 
i  heat 
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heat  of  the  Fire  in  the  coldeft  Weather  caufed 
Ferfpiration. 

13.  Perfpired  after  Dinner  five  Ounces  in 
three  Hours. 

14.  Perfpired  in  two  Hours  before  Dinner 
five  Ounces,  and  in  two  Hours  after  Dinner 
four  Ounces.  A  Thaw. 

F  e  b  r.  Day  13.  A  very  hard  Froffc : 
Caught  cold  whence  a  Pain  in  the  Tonfils. 

15.  Slept  bare-headed  in  the  Night,  whence 
a  grievous  Cough  was  added  to  the  Pain  of  the 
Tonfils. 

16.  Perfpired  in  five  Hours  after  Dinner 
ten  Ounces,  after  Supper  perfpired  by  the 
Fire-fide  plentifully.  A  Thaw  again. 

22.  From  fix  in  the  Morning  to  one  in  the 
Afternoon  perfpired  with  riding  one  Pound. 

Here  again,  tho3  the  Night  and  Day  Per- 
fpiration  differs  from  the  Perfpiration  of  the 
February  of  the  preceding  Year,  yet  the  Sum 
of  both  is  equal. 

Here  the  Night  Perfpiration  of  one  Hour 
is  §0.  58.  the  Day  1.  94. 

TABLE  II. 

. 

MARCH,  Day  28.  My  Cloaths  being 
changed  for  thinner,  I  added  a  Flannel 
Waftcoat  next  my  Skin,  that  the  warmth  of  , 
my  Cloaths  might  continue  equal.  i 

May,  Day  20.  I  took  off  the  Flannel. 

..  June,  Day  6.  Took  a  Purge. 
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TABLE  III. 


SEPTEMBER.,  Day  26 .  Drank  three 
Pound. 

June,  Day  7,  Supped  late  and  plentifully. 
9.  No  Supper. 

No  Supper. 


1 1. 


TABLE  IV, 

JUNE,  Day  24.  Between  ten  in  the  Morn¬ 
ing  and  Noon,  when  the  Thermometer  was 
at  1 5.  the  Perfpiration  was  fix  Ounces. 

25.  The  Liquor  in  the  Thermometer  being 
up  at  13.  the  Perfpiration  of  two  Hours  was 
feven  Ounces. 

Aug.  Day  5.  Going  in  a  Coach  the  Per¬ 
fpiration  of  three  Hours  was  fix  Ounces,  the 
Liquor  of  the  Thermometer  being  up  at  30. 

Dec  e  m  b.  Day  25.  Studied  in  a  Cham¬ 
ber,  in  which  the  Air  being  heated  by  a  Fire 
raifed  the  Thermometer  to  35. 

26.  Walked  fix  Miles  from  the  Town. 

27.  This  Night  eighteen  Ounces  of  moifture 
was  drawn  from  the  Air  whilft  aflcep. 


* 


TABLE 


Statical  Obfervations . 


TABLE  V. 

Containing  Obfervations  made  by  a  young 

Man  of  23  Tears. 

- 

MAY,  Day  14.  No  Meat  or  Drink  was 
taken  this  Night. 

15.  17.  Thefe  Nights  alfo  he  abftained  from 

Eating  and  Drinking. 

18.  Eat  a  larger  Supper  than  ufual. 

21.  The  Pulfe  was  quickened  with  walking, 
and  a  Sweat  broke  out  all  over  his  Body. 

23.  No  Supper. 

24.  No  Supper. 

25.  Tired  with  much  walking,  and  the 
Pulfe  accelerated. 

27.  A  reftlefs  Night. 

29.  In  deep  in  g  from  fix  to  eight  in  the 
Morning  he  perfpired  three  Ounces,  the  Pulfe 
being  accelerated  with  falling  Yefterday  far 
exceeded  the  ufual  number.  : 

30.  The  Pulfe  accelerated  by  walking. 

Iune  Day  1.  The  Pulfe  accelerated  by 
walking. 

6.  Being  tired  with  a  long  Journey,  he  had 
a  great  Third:  which  could  not  be  quenched 
without  frequent  Drinking. 

12.  The  Pulfe  being  accelerated  by  riding,  1 
his  Third:  was  quenched  by  drinking  more  ^ 
than  ufual  ;  hence  he  made  a  great  Quantity 

of  Urine  in  the  Night. 

14.  This  Night  he  took  no  Sullen  an  ce ; 
but  the  next  he  both  eat  and  drank  not  a  little. 
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A  P  H.  I. 

SI  N  C  E  all  that  a  Man  eats  does  not  go 
into  Blood  and  Juices  ;  Nature  has  pro¬ 
vided  certain  Outlets  for  the  Evacuation 
of  what  is  Superfluous  and  Excrementitious. 

A  P  H.  IL 

The  moft  conflderable  Outlets,  are  the  A* 
nus.  Kidneys,  and  Pores  of  the  Skin;  and 
the  Quantities  palling  through  thefe  every 
Day,  may  be  known  by  Statical  Experiments, 

APR  III. 

Since  very  many  Difeafes  have  their  Rife 
from  what  is  taken  in  or  eje&ed,  the  firft 
Seeds  of  them  may  be  difcovered  by  weighing, 
and  the  Increafes  of  them  by  a  failure  of  the 
natural  Fun&ions, 
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A  P  H.  IV. 

Five  Ounces  is  commonly  ejetfted  in  one 
Day  by  Stool 

A  P  H.  V. 

Two  Pound  and  aim  oft  fix  Ounces  of 
Urine  is  difcharged  in  one  Day,  or  twenty 
four  Hours. 

A  P  H.  VI. 

More  than  one  and  thirty  Ounces  is  ex¬ 
pended  in  one  Day  by  Perfpiration. 

A  P  H.  VII.  | 

All  thefe  are  varied  according  to  the  Diffe¬ 
rences  of  Conftitutions,  Age,  Meat  and 
Drink,  Sleep  and  Waking,  Exercife  and 
Reft,  and  the  Seafons  of  the  Year. 

Explanation .]  “  The  Quantity  here  com- 
««  puted,  falls  much  ftiort  of  Sanfforius’s  Cal- 
culation,  which  \Aph.  VI.  Sett.  I.]  he 
makes  |  of  what  is  taken  in  by  Meat  and 
46  Drink,  and  in  the  XXL  Aphorifm  of  the 
“  fame  Seffton  he  affigns  the  Quantity  to  be 
C€  fifty  Ounces.  But  this  will  not  appear 
«  difficult  to  thofe  who  confider  the  Diffe- 
rence  of  Climate  ;  for  where  he  made  his 
Trials  was  vaftly  warmer  than  where 
4 4  Dr  Keill  made  his ;  and  therefore  would 
a  great  deal  more,  for  that  very  Reafon, 

44  be  wafted  by  the  Surface  of  the  Body  in 
“  infenfible  Steam.  That  the  Variations  of 
46  the  Quantities  alfo  perfpired  arife  from  the 
*c  Caufes  here  aligned,  exadlly  agrees  with 
44  the  VII,  Aphorijm  of  San£lorius7  Sett.  I.” 

APE 
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A  P  H.  VIII. 

How  much  foever  the  Proportions  of  Eva* 
euation  may  be  altered  by  feveral  Caufes,  yet 
in  a  moft  healthful  State,  the  Quantity  ejedP 
ed,  is  equal  to  the  Quantity  taken  in. 

Explanation .]  cc  This  agrees  with  the  IX* 
£C  and  X.  of  SanBorius ,  SeB.  I.  under  which 
cc  the  Reafons  for  it  may  be  feenT 

A  P  PL  IX. 

More  Urine  is  made  in  the  Day-Time 
than  in  the  Night. 

Explan  at. ]  “  Becaufe  the  Warmth  of  the 
cc  Bed  draws  more  out  by  the  Pores  of 
the  Skin,  and  leaves  lefs  to  feparate  by 
the  Kidneys  into  the  Bladder.  By  Ex- 
ercife  alfo,  and  in  the  Day-Time,  a  Per* 
€C  fon  is  more  frequently  under  fuch  Con* 
6C  tradtions  and  Prefiures  of  the  Fibres,  as 
€C  very  much  conduces  to  draw  out  what  is 
collected  in  the  Bladder.59 

A  P  PL  X. 

The  Summer  Perfpiration  much  exceeds 
that  in  the  Winter. 

Explanation. ]  C6  For  the  fame  Reafon  as 
“  warmer  Climates  exhale  more  through  the 
“  Skin  than  cold  ones,  fee  Aph .  VIII.  of 
SanBorius ,  with  its  Explanation  A 


A  P  PI.  XL  ; 

What  perfpires  in  the  Day-Time,  is  half 
as  much  more  than  what  goes  off  by  Night, 

S  2  Explanation.  J 
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Explanation ,]  “  For  the  Reafon  fee  Aph . 
e«  VIII.  and  many  of  San  florins9  s,  in  IV. 
^  elpecially.” 


A  P  H.  XII. 

The  Diminution  of  Perforation  by  Night 
does  not  increafe  the  Quantity  of  Urine ;  nor 
does  an  Increafe  of  Urine  by  pay,  lefien  the 
Quantity  perfpired  at  that  Time. 

Explanation .]  “  This  can  only  happen  in 
««  fome  certain  Circumftances,  where  the  re-  • 
««  tained  Matter  caufes  the  Humours  to  be 
«  more  vifeid ;  for  otherwife,  .  there  will 
certainly  the  more  pafs  by  Urine,  as  it  is 
«  manifeft  in  various  Inftances,  where  an 
*«  increafed  Quantity  of  Urine  is  a  very  falu- 
«  tary  Means  of  difeharging  what  was  other- 
«  wife  obftruded,  as  by  external  Cold.  The  a 
Increafe  of  Urine  indeed  does  not  fo  rea- 
«  dily  diminilh  Perfpiration  in  the  Night,  y 
becaufe  a  warm  Bed  will  certainly  draw  I 
46  out  as  much  as  the  Pores  can  conveniently, 

«  and  in  a  natural  State,  difeharge  •,  tho5  a  . 

Continuance  of  fuch  an  Increafe  will  cer- 
««  tainly  diminilh  in  the  other  Refpeft,  or  I 
“  elfe  a  Perfon  will  foon  fall  away  in  Sub-  L 
ftance,  and  grow  into  a  diftemper’d  State.5* 

*  I 

APH.  XIII.  ; 

If  we  equally  divide  the  Day  between  Sleep, 
and  Waking,  one  Day  perfpires  thirty  Oun¬ 
ces  and  97  decimal  parts,  or  feyen  Drams.  i 

* 
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A  P  H,  XIV, 

If  a  Perfon  lies  in  Bed  but  eight  Hoursf 
the  moft  of  one  Day’s  Perfpiration  will  not 
exceed  three  and  thirty  Ounces, 

Explanation .]  “  The  lefs  a  Perfon  perfpires 
in  Bed,  undoubtedly  the  more  will  come 
4t  away  in  the  Day-Time,  unlefs  the  retained 
Matter  weakens  the  Spring  of  the  Solids*, 
by  laying  upon  them  too  great  a  Load9 
and  thereby  occafions  a  Vifcidity,  or  Lentor , 
“  which  often  happens,” 

A  P  H.  XV, 

If  the  Day  be  in  like  manner  divided,  the 
Urine  will  amount  to  thirty-nine  Ounces, 
The  Quantity  perfpired,  is,  ceteris  paribus  % 
proportionate  to  the  Degree  of  Heat. 

Explanation.']  “The  former  Part  of  this 
“  Aphorifm  agrees  not  well  with  the  V,  A- 
“  phorifm  above,  where  the  Quantity  by 
“  Urine  is  afligned  but  twenty-four  Ounces. 
««  In  the  latter  Part,  whether  the  Author 
“  means  the  natural  Heat,  or  the  Heat  of  the 
«  Weather,  it  is  much  the  fame  for  Truths 
“  becaufe  both  thofe  Caufes  much  influence 
«  the  Quantity  perfpired:  But  the  natural 
“  Heat  in  particular,  certainly  determines 
“  their  Difcharge  to  be  greater  or  leffer, 
“  juft  as  that  exceeds  or  decreafes,  becaufe 
“  the  digeftive  Faculties,  and  the  Fluidity  of 
«  the  Juices  are  govern’d  thereby,  the  grea~ 
“  ter  Heat  always  giving  the  greateft  Mo- 
“  tion  and  Attrition,  and  thereby  breaking 
“  the  Humours  fo  fmall,  as  to  fit  them 

S3  in 
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<«  in  greater  Abundance  for  Exhalation  by 
infenfible  Steam. 

Dr  Keill  is  not  here  guilty  of  any  Inccn - 
fifiency ,  to  Dr  Quincy  is  himfelf  miftaken. 

J)r  Keill  fays,  in  the  V .  Aphorifm ,  that  the 
Urine  difcharged  in  one  day  is  two  pound  and 
almoft  fix  ounces ,  which  is  near  thirty-eight 
ounces ,  not  twenty-four ,  Dr  Quincy  to 

quoted  him  .  ” 

I! 

A  P  He  XVI. 

The  Quantity  of  Urine  is  in  Proportion 
to  the  Quantity  of  Liquor  drank.  See  March 

8>  9,  10,  11,  1  J9* 

Explanation.']  44  The  Caufe  of  this  is  very 
s4  manifeft,  becaufe  the  greater  Quantity  of  :jj 
«c  Fluids  is  taken  in,  the  mere  will  be  fup- 
ply’d  to  all  the  thinner  Secretions,  but 
«•  particularly  that  of  Urine,  which  drains 
H  pff  almoft  all  the  Liquids  that  are  left 
144  too  grofs,  to  be  fent  away  through  the 
Pores  of  the  Skin.  And  this  appeared 
alfo  plain  by  the  Author’s  own  Experi- 
S4  ence ;  for  by  his  Calculation  in  the  Table, 
he  made  three  Pounds,  or  upwards,  of 
Urine  in  a  natural  Day,  which  is  almoft, 
if  not  quite,  double  the  ufual  Quantity  y 
but  thofe  Days  it  is  obfervable,  that  he 
44  drank  largely  of  Bath  Waters,  and  alfo  t 
“  of  Green  Tea,  the  latter  of  which  is  a 
&e  Liquor  that  runs  off  very  faft  by  Urine.’*  ** 
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A  P  H.  XVII. 

In  Summer  the  greateft  Perfpiration  is 
almofl  three  Pounds,  and  the  lead  Perfpi- 
ration  in  Winter  about  a  Pound  and  half. 
See  June  x  3  and  January  20. 

Dr  Quincy  has  erroneoujly  franjlated  half 
a  pound  inftead  of  a  pound  and  half:  th§ 
word  in  the  Original  is  fefquilibra. 

Explanation .]  4£  This  appears  from  the 
Dolor’s  Experience ;  for  in  the  Middle 
6C  of  June  his  Journal  mentions  near  three 
££  Pounds  perfpired,  although  it  was  wet 
cc  Vfeather,  which  is  often  fome  Obftruc- 
4£  tion  thereunto  :  And  in  January  the  apth? 
u  it  was  very  little,  but  he  fays  indeed,  that 
cc  he  had  then  taken  Cold  from  having  his 
4C  Head  fhaved ;  which  Circumflances  are 
£C  always  attended  with  a  diminifhed  Per- 
cc  fpiration,  and  denote  a  Plethora  *,  where- 
as  the  true  Eftimate  of  thefe  Affairs,  is 
to  be  made  in  a  healthful  Stated8 

A  P  H.  XVIII. 

About  thirty-three  Ounces  is  the  mean 
Quantity  perfpired  ;  and  therefore  we  have 
laid  them  down  as  a  Standard  of  one  Day’s 
Perfpiration,  drawn  from  the  preceding  Ta¬ 
bles. 

A  P  H.  XIX. 

*  The  Latitude  of  a  natural  Perfpiration  is 
from  about  a  Pound  and  half  to  three  Pound, 
and  beyond  thefe  Extreams  a  healthful  Per¬ 
fpiration  is  never  extended,  but  inclines  fome- 

S  4  times 
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times  to  one,  and  fometimes  to  the  other, 
according  to  the  various  Condition  of  the  Body. 

Here  again  Dr  Quincy  tranjlates  fefquili- 
bram  half  a  pound . 

Explanation.']  “  This  is  very  agreeable  to 
44  the  greateft  and  leaft  healthful  Standards, 

66  which  Sanftorius  fpeaks  of,  between  which 
“  Extreams  Health  may  be  preferved,  but 
further,  the  Conftitution  muft  degenerate 
into  a  diftempered  State.** 

A  P  H.  XX. 

Perfpiration  may  be  carried  beyond  its 

natural  Extent  by  Heat  and  Exercife,  or  by 
Cold  and  Reft. 

Explanation .]  “  Heat  and  Exercife  will 

is  break  and  fufe  the  Humours  beyond 
Meafure,  and  caufe  more  to  be  exhaled 
c*  through  the  Skin  ;  whereas  Cold  and 
Reft,  will  make  the  Juices  more  vifcid 
u  than  natural,  and  by  that  means  caufe 
■'  lefs  to  go  off  by  Perfpiration  than  is  conve- 
u  nient  and  neceffary  to  a  healthful  State.** 

APE  XXI. 

Sometimes  two,  three,  or  four  Ounces, 
will  be  carryed  off  in  Perfpiration,  by  Heat, 
Motion,  and  Exercife,  in  the  fpace  of  one 
Hour.  See  September ,  Qttober^  and  the  Ob- 
fervations  of  various  years.  Augufi  3,  5,  15. 
June  24,  25.  1 

Explanation .]  C£  How  thefe  Caufes  increafe 
Perfpiration  is  manifeft  from  what  hath  * 
**  been  already  faid :  and  the  Author’s  own 
u  Experience  hath  confirm’d  it;  for  by  his 
Irbies  it  appears,  that  in  Auguft ,  when 

sc  the 
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<c  the  Weather  was  hot,  and  the  Pulfe  beat 
92  Strokes  in  a  Minute,  one  Pound  was 
perfpired  in  four  Hours  after  Dinner  and 
“  in  June ,  with  Exercife,  a  yet  greater 
««  Quantity  exhaled.  The  fame  Effedt  had 
**  much  riding  in  the  Month  of  October ** 

APE  XXIE 

The  greater  Perfpiration  is  made  by  Mo¬ 
tion  and  Exercife,  fo  much  the  lefs  it  is  in 
the  following  Hours,  when  the  Body  is  at 
Reft.  Sept,  14,  23.  Obf.  Far.  Aug.  3,  4,  5. 

Explanation.']  Becaufe  fuch  Agitation  for- 
«  ces  away  all  that  is  broke  fmall  enough  for 
fcC  Expulfion,  and  fome  Time  is  required , 
“  before  the  digeftive  Faculties  can  break 
44  more,  when  at  Reft,  fine  enough  to  go 
“  off  the  fame  Way ;  and  therefore  after 
«  Exercife,  and  a  plentiful  Perfpiration, 
44  muft  it  neceffarily  be  leffened  for  fome 
“  time.  This  alfo  the  Dodtor  found  by  com- 
44  puting  the  Quantity  wafted  after  riding, 
44  and  what  paffed  oft' in  the  following  Hours.*2 

I 

A  P  H.  XXIII. 

By  Cold  and  Reft,  fcarce  half  an  Ounce 
will  wafte  by  Perfpiration  in  one  Hour. 
See  Feb.  18.  Obf  Var.  Jan.  Feb. 

"Explanation. “  Both  thefe  cannot  but  have 
“  an  oppofite  Effedt  to  Heat  and  Motion  •» 
“  and  the  Reafons  why  thefe  increafe  Per- 
•  “  fpiration,  makes  it  plain  why  thefe  lelfen 

it.” 
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A  P  H.  XXIV. 

Perfpiration  is  increafed  by  riding.  See 
Sept.  Obf  Var .  "Tab.  I.  Feb . 

Explanation. ]  cc  If  all  Exercife  promotes 
Perfpiration,  as  abundantly  appears  already, 
riding  cannot  mill'  of  the  fame  Effect,  be- 
caufe  it  is  one  of  the  molt  advantageous 
that  can  be  ufed,  fo  that  it  be  moderate ; 

46  for  otherwife,  inftead  of  fhaking  off*  redun- 
dant  Fluids,  the  Solids  will  be  rendered 
££  over  tenfe,  and  Perfpiration  leffened,  as 
in  many  Places  it  hath  been  proved  of 
sc  immoderate  Exercife  at  any  time.” 

A  P  H.  XXV, 

Perfpiration  will  arife  in  one  Flour  to  a 
pound  and  half  from  bathing  in  warm  Water, 
norwill  it  afterwards  be  diminifhed  by  fuch 
an  Increafe. 

Here  Dr  Quincy  again  tranflaies  fefquili- 
bram  half  a  pound. 

Explan  at  i  on.  ]  “  Warm  Bathing  not  only 
draws  off  a  great  deal  of  perfpirable  Mat- 
£C  ter,  by  relaxing  and  widening  the  Pores 
upon  the  Surface  of  the  Body,  but  alfo 
helps  to  fufe  and  render  thinner  the  re- 
£C  maining  Juices,  by  its  Warmth,  and  the 
Introduction  of  fome  Parts  thereof  into  the 
££  Courfe  of  Circulation,  as  Bellini  hath  pro* 

<c  ved,  and  is  at  large  explained  under  the  , 
II.  Section  of  Sanfforius’s  Aphorifms ,  towards 
the  Beginning.  So  that  the  Reafon  why 
i£  the  fubfequent  Perfpiration  does  not  de~ 

44  creafe,  is  manifefted  from  the  additional 
Quantity  of  perfpirable  Matter  that  is 

*  made 
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made  by  Bathing,  to  keep  it  on  for  the 
future.  And  this  plainly  points  out  in 
what  Cafes  and  Conftitutions  this  Remedy 
is  beneficial,  and  when  it  may  prove  other- 
wife.55 


A  P  H.  XXVI. 


That  Perfpiration  which  is  encouraged  by 
a  Winter’s  Fire,  is  not  inferior  to  what  will 
rife  from  the  Sun  in  a  Summer’s  Day. 
Feb.  15.  Obf  Var .  'fab.  l.Jan .  Feb.  15. 

Explanation.]  44  This  is  fupported  by  the 
4  4  Doctor’s  own  Obfervation,  after  fitting  a 
44  whole  Day  in  January  by  the  Fire- fide  5 
44  but  it  does  not  feem  very  pra&icable  fo  to 
44  circumftance  the  Warmth  of  a  Fire,  that 
44  it  fhall  diffufe  fuch  an  equal  and  natural 
44  Warmth  as  that  of  the  Sun  ;  becaufe  it 
44  may  by  too  near  Approach  give  a  Tenfity 
44  and  Drynefs  to  the  Fibres,  which  will  hin- 
44  der  Perfpiration  *,  and  therefore  muft  fuch 
44  Endeavours  to  promote  it  be  carefully  at- 
44  tended  with  due  Quantities  of  Diluters, 
44  and  fuch  Coverings  of  Cloaths,  as  may 
64  keep  a  Moifture  upon  the  Skin,*® 

A  P  H,  XXVIL 

A  Perfon  perfpires  the  lefs  for  being  over 
wearied  with  Exercife.  Aug.  12,  20. 

Explanation .]  44  This  is  explained  under 
44  many  Aphorifms  of  the  V.  Section  of  Sanblo^ 
64  rius.” 


APE  XXVIII.  ^ 
Frequent  tolling  about  in  Bed  hinders  Per 
fpiratiom  Sept.  15. 
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Explanation .]  <c  This  is  alfo  exactly  the 
fame  as  the  LI  and  LXX.  Aphorifms  of 
&£  Sanfforius^  in  his  I.  Seffion,  whereunto 
<£  the  Reafons  for  it  are  annexed.’9 

A  P  H.  XXIX.  ' 

The  Motion  of  a  Body  in  Adlion,  and  the 
Agitation  of  a  Perfon  in  Bed,  have  very  dif¬ 
ferent  Effects  •,  this  hinders  Perfpiration,  and 
that  promotes  it. 

Dr  Quincy  in  his  'Tranjlation  has  mifplaced 
the  words  hinders  and  promotes  ;  he  fays  this 
promotes  Perfpiration,  and  that  hinders  it, 
which  is  contrary  to  Dr  Ke  ill’s  Expreffion ,  and 
to  Obfervation . 

Explanation .]  *  This  again  is  demonftrablc 
d'rom  many  Aphorifms  of  the  V.  Se£liony 
cc  compared  with  the  LI.  and  LXX.  of  the 
sc  I.  Section 


A  P  H.  XXX. 

They  perfpire  the  lefs  who  fleep  uncovered 
and  in  the  open  Air  ;  and  when  Sleep  retards 
the  Separation  both  of  Urine  and  Perfpi¬ 
ration,  it  certainly  renders  the  Body  weaker 
and  heavier  than  it  ought  to  be. 

Explanation .]  “  The  firft  Part  of  this  is 
manifeft  from  Sanftorius- s  XXXVI.  Apbo- 
rifm  of  the  II.  Sett.  and  when  Sleep  there - 
fore,  which  is  fo  great  a  Promoter  natural- 
ly  of  the  thinner  Secretion,  is  fo  circum-  i 
16  ftanced,  that  it  hinders  them,  as  in  this 
“  Cafe,  it  cannot  but  render  the  Body  more 
languid,  both  for  want  of  fufficient  Recruit 
**  of  Spirits  into  the  Fibres,  and  alfo  by  the 
addition  of  an  Overload  from  the  Reten- 

tion 
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*c  tion  of  what  ought  to  be  caft  out,  both 
€C  which  caufe  the  Body  to  be  heavier,  the 
former  relatively ,  and  the  latter  abfolutely ; 
which  Diftindtion  fee  explained  under 
“  Aphorifm  XXIX.  of  the  I. 

A  P  H.  XXXL 

The  more  a  Perfon  perfpires  in  the  Day- 
Time,  the  lefs  will  he  perfpire  at  Night. 
Obf  Var.  tab.  I. 

Explanation .]  ££  How  an  increafed  Eva- ^ 
*£  cuation  at  one  Time,  will  leffen  the  fame 
€C  Evacuation  afterwards,  depends  upon  Cir- 
££  cumftances  that  make  a  great  Difference  ; 

for,  cateris  paribus ,  it  always  diminilhes 
cc  the  fucceeding  Evacuation  in  proportion  to 
«  its  own  Exercife  *,  but  where  the  Caufe  of 
a  greater  Separation  is  the  Caufe  alfo  of  pre» 
paring  more  of  the  feparable  Matter,  as 
cc  is  the  Cafe  of  warm  Bathing  in  the  XXV. 
sc  Aphorifm  above,  there  will  not  follow  a 
4£  leffer  Separation  than  natural  a,  and  where 
“  the  Caufe  of  Separation  is  fuch  as  preffes 
out  only  what  is  already  fit  for  Expulfion, 
s<  as  in  mod  Exercifes,  the  following  Eva* 
ic  cuation  muff  decreafe,  as  appears  by  many 
££  of  the  preceding  Aphorifms  %  and  without 
“  regard  to  this  Diftindlion,  many  Places 
herein  may  feem  to  contradidt  one  another, 
“  and  cannot  be  well  underftoodV 

A  P  H.  XXXIL 

Perfpiration  in  the  Night-Time  is  fometimes 
lefs  by  half  than  ufual,  without  being  atten  ¬ 
ded  with  any  Inconveniences.  See  July  2 
29,  Aug .  8,  Sept .  5,  24,  26,  Feb .  19* 

Explanation .) 
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Explanation .]  44  By  the  Doctor’s  Regiftef 
<c  it  appears,  that  he  perfpired  but  four  Oun- 
<4  ces  the  iqth  of  February  at  Night,  and  he 
4 4  fays  there  was  no  manifeft  Caufe  for  fuch  a 
116  Diminution,  nor  was  it  followed  by  any 
44  Diforder.  But  in  all  fuch  Cafes  Nature 

muft  have  been  either  much  exhaufted  be- 
44  fore,  fo  that  what  would  other  wife  make 
44  perfpirable  Matter,  remains  ftill  of  fome 
44  ufe  in  the  Courfe  of  Circulation,  and  goes 
44  into  Nourifhment,  or  elfe  fome  other  Eva- 
44  cuation  is  increafed  in  Proportion  to  the 
€C  Quantity  retained  ;  unlefs  the  Strength  of 
44  the  digeftive  Powers  afterwards  are  able  to 
44  throw  off  fuch  Accumulation  of  obftrudted 
44  Matter  by  an  enlarged  Perfpiration  ;  but 
44  even  while  that  is  doing  a  Perfon  would  feel 
44  fome  Alteration  for  the  worfe.” 

A  P  H.  XXXIII. 

Frkfion  upon  the  Skin  neither  promotes 
nor  leffens  Perfpiration.  Aug. 

Explanation. ]  44  This  feems  to  be  grounded 
46  upon  rubbing  with  a  Hair-Brufh,  one  Night 
4 4  going  to  Bed,  until  the  Skin  looked  red, 
44  without  caufing  any  increafe  of  Perfpiration 
44  that  Night  *,  but  it  is  to  be  remarked,  that 
44  there  is  a  vaft  deal  of  difference  in  ufing 
44  Fridtion,  after  a  Day’s  Exercife  has  thrown 
44  off  all  the  perfpirable  Matter  fit  for  Ex- 
44  puliion,  and  in  a  Morning,  when  a  Night’s 
44  Digeftion  has  prepared  in  readinefs  a  great 
44  Quantity  fit  to  be  drawn  off  by  any  Sol- 
44  licitation.  In  the  former  Cafe  the  Flefh- 
44  Brufh  will  rather  prove  fuch  a  Stimulus  as 
44  will  render  the  Fibres  more  tenfe,  and 

44  prevent 
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46  prevent  their  falling  into  that  relaxed  Con- 
44  dition  as  is  requifite  for  found  Sleep  5  and 
44  likewife  by  no  means  increafe  the  Quantity 
44  of  perfpirable  Matter,  becaufe  the  Day’s 
44  Action  has  already  done  that  as  far  as  is 
44  poflible  •,  but  in  a  Morning  the  fame  means 
44  will,  by  lhaking  the  Fibres,  draw  out  a 
46  great  deal,  which  by  the  previous  Night’s 
44  Digeftion  lies  ready  broke  fmall  enough 
44  for  Tranfpiration.  See  further  under 
44  Aphorifm  LXXIV*  of  the  L  Section  in 
44  Sanbiorius. 

APE  XXXIV. 

An  Obftrudion  of  Perfpiration  is  not  the 
Caufe  of  a  Cough,  Jan .  20 .  Obf  Var.  Feb . 

1  y  Tab.  I 

Explanation .]  44  This  Aphorifm  Dr  Keill  be- 
(lows  afterwards  a  whole  Differtation  upon, 

44  in  order  to  explain  and  prove  it ;  and  in  that 
«4  he  difallows  the  retained  and  perfpirable 
44  Matter,  upon  taking  Cold,  to  be  the  Caufe 
«  of  a  Cough  *,  and  endeavours  to  prove,  that 
44  it  is  from  a  Mixture  of  frigorifick  Particles 
*4  with  the  animal  Juices  •,  but  this  Diftinc- 
44  tion  does  not  to  me  feem  to  be  of  any  great 
44  moment.  The  Dodor’s  Regifter,  or  Ta- 
44  bles,  fet  forth,  that  Jan.  20.  he  caught; 

44  Cold  from  having  his  Head  fhaved  ;  upon 
44  which  immediately  follow’d  a  Cough  •»  and 
44  that  on  Feb .  15.  he  dept  with  his  Head 
44  bare  ;  whereupon  followed  a  Pain  ot  the 
44  Tonfils,  and  a  great  Cough :  And  in  both 
44  the  Inftances  it  appears  that  Perfpiration 
44  was  diminilhed.  Now  whether  this  Cough 

*4  comes  from  a  Lmtor ,  or  Vifcidity,  which 

an 
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€C  an  Increafe  of  retained  perfpirable  Matter 
«c  occafions,  in  the  manner  that  every  Piet  ho - 
ra ,  or  a  Redundance  of  Fluid,  will  occa- 
*c  fion  the  fame  or  whether  a  Sett  of  parti- 
cular  Particles  taken  in  through  the  Pores 
**  from  the  Air,  induces  the  fame  Effeft, 
“  from  their  Quality  and  not  Quantity,  is  of 
no  great  Importance,  as  to  any  thing  that 
regards  the  Means  of  Remedy,  and  there- 
fore  not  worth  difputing,  although  proba- 
4C  bly  where  Perfpiration  is  diminifhed  by  a 
cold  Air  upon  the  Skin,  the  Confequences 
that  may  follow  of  a  Vifcidity,  a  Cough, 
and  the  like,  may  be  owing  to  a  Matter 
offending  both  in  Quality  and  Quantity  ; 
®c  and  confequently  fome  Truth  may  be  on 
tc  both  Tides  the  Controverfy.’* 

A  P  H.  XXXV. 

The  Body  is  in  equal  Times,  more  dimi¬ 
nifhed  by  Sweat,  than  by  infenfible  Perfpira¬ 
tion.  July  24,  26. 

Explanation .]  “  Much  Sweat  may  in  many 
4<  Inftances  render  the  Body  ahfolutely  lighter, 
cc  than  infenfible  Perfpiration  would  do,  by 
«6  carrying  off  a  greater  Quantity  of  Matter  ; 

but  it  can  be  feldom  pra&is’d,  without 
®€  wafting  fo  much  at  the  fame  Time,  of 
4£  Spirits,  as  to  render  the  Body  relatively 
*c  heavier,  that  is,  weaker/® 
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A  P  H.  XXXV L 


If  the  Weight  of  the  Body  is  diminifhed 
by  large  Evacuations,  it  foon  returns  to  its 
ufual  Weight,  either  by  a  greater  Quantity 
of  Food,  or  its  longer  Retention,  or  by  an 
Attra&ion  of  moift  Air.  Aug.  3,  5,  27.  Sept, 
3.  Obf.  Var.  Sept .  24.  fab.  III.  Bee.  fab.  IV* 
Explanation. ]  “  The  Author  here  refers  to 
many  Obfervations  of  Fads  recorded  in  his 
“  Tables,  and  takes  Notice  particularly  of 
«  the  2  Jib  of  Auguft ,  that  he  wafted  an  un~ 
«  common  Quantity  by  Exercife  and  Riding, 
<c  but  that  in  the  very  next  Day,  from  five 
“  Pounds  of  Meat  and  Drink  taken  in,  h@ 
&  wafted  in  twenty-four  Hours  Time  but  a 
tc  little  above  half  that  Quantity,  fo  that  two 
6C  Pounds  was  retained  as  a  Recruit  for  the 
“  previous  Diminution.  In  Cafes  therefore  of 
fit  this  Nature,  the  fame  Care  ought  to  be  tak- 
“  en  in  chufing  a  light  Food,  as  after  wafting 
6£  by  Sicknefs,  becaufe  any  other  cannot  but 
o-enerate  Crudities,  accumulate  bad  Hu- 
“  mours,  and  make  Obftructions.  As  for 
“  the  Attraction  of  a  moift  Air  by  a  Body  fo 
emptied,  it  feems  very  probable,  that  there 
«  may  be  a  greater  Aptitude  in  the  Pores  to 
u  introduce  fuch  Moifture,  but  that  it  can  be 


tc  received  in  any  confiderable  Quantity,  and, 
as  the  Author  mentions,  in  one  Night, 
“  December  27,  to  eighteen  Ounces,  I  can- 
“  not  well  apprehend  •,  nor  does  it  feem  to  me 
*  “  practicable,  for  the  Conftitution  to  difpenfe 

**  with  fuch  an  Addition  of  cold  Moifture, 
without  very  great  and  unconquerable  Di£- 
65  ficulti^sA’ 

~  ‘  '  fr  A  P  XT 
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A  P  H.  XXXVII. 

Purging  Medicines  do  not  hinder  Perfpira- 
tion.  Feb .  3.  Aug.  3,  5.  Obf  Far.  Sep. 
26.  Fab.  III. 

Explanation .]  £C  This  cannot  be  underftood 
^  in  an  unlimited  Senfe  ;  for  In  many  Cafes 
«  Purging  will  leffen  Perfpiration,  that  is, 
“  where  they  either  diminifh  greatly  the 
“  Quantity  of  animal  Juices,  as  ftrong  Ca¬ 
ss  tharticks  will  do,  or  where  they  weaken 
££  the  digeftivc  Powers  *,  the  Inftances  there- 
«  fore  the  Dodor  refers  to  in  his  Regifter, 
«  where  he  one  Time  purged  with  Jalap , 
«  and  another  with  Elix.  Salutis ,  will  not 
“  conclude,  that  in  no  Cafes  purging  will  not 
«  leffen  the  cutaneous  Secretion  ;  and  when 
this  can  be  pradifed  without  fuch  an  Effed, 
«  it  is  a  manifeft  Sign  that  the  Purge  has  car¬ 
ts  ried  off  only  an  Over-load  or  Redundance 
of  Humour,  and  left  the  Animal  Func- 
cc  tions  in  as  good,  if  not  a  better,  Condition, 
than  before/* 

A  P  H.  XXXVIII. 

The  Quantity  of  Meat  and  Drink,  is  to 
the  Quantity  perfpired,  as  2.2  to  1. 

A  P  H.  XXXIX. 

If  the  Meat  and  Drink  in  one  Day  be 
four  Pound  and  an  half,  the  Perfpiration  of 
that  Day  will  be  two  Pounds,  the  Urine 
as  many  Pounds  and  five  Ounces,  and 
the  Quantity  by  Stool,  three  Ounces. 

Explanation .] 
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Explanation. ]  44  Thefe  may  be  compared  with 
*4  the  preceeding  Aphorifms  of  this  author, 
44  and  the  beginning  of  Santonins9 s  firft  Sec- 
€C  tion,  wherein  the  Differences  may  eafily 
44  be  accounted  for,  from  what  is  there  faid 

about  the  Differences  of  Climates.” 

A  P  H.  XL. 

The  natural  Difcharges  are  not  in  Propor¬ 
tion  to  the  Weight  of  the  Body,  but  the 
Quantity  of  Diet  taken  in. 

Explanation .]  44  For  we  have  many  In- 

fiances  of  lufty  People,  who  eat  and  drink 
46  not  fo  much  as  lefs  ;  if  the  Evacuations 
44  therefore  were  in  proportion  to  the  Bulk, 
<c  fuch  Bodies  would  foon  be  reduced  to  the 
64  fmalleft  fize.  And  whereas  the  digeftive 
44  Powers  being  the  main  efficient  Caufe, 
44  which  determine  the  Conditions  and  Quan- 
44  tides  of  Evacuation,  our  Computations  are 
44  to  be  taken  from  thence  ;  and  as  the  Ap- 
4 4  petite  is  commonly  anfwerable  to  fuch 
44  Powers,  and  the  Quantities  taken  in,  fo 
*4  the  Difcharge  in  a  natural  State  cannot  but 
44  be  anfwerable  thereunto.” 

APR  XLL 

That  is  the  Proportion  of  Diet  fuitable  to 
every  one,  by  a  Diminution  of  which  the 
Body  would  leffen,  or  increafe  Upon  its 
Excefs. 

Explanat. ]  44  Where  therefore  a  Perfon. 
44  increafes  in  Bulk,  or  leffens,  and  it  cannot 
"  be  affign’d  to  any  other  manifeft  Caufe, 

1  T  a  '  *4  it 
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“  it  is  very  probable  from  too  plentiful,  or 
“  too  fparing  a  Diet  -,  and  every  one  is  able 
“  how  to  regulate  any  Diforder  from  this 
“  Original.” 

A  P  H.  XLII. 

The  Proportion  of  daily  Food  fuitable  to 
a  Body  in  the  forementioned  Circumftances,  is 
'about  four  Pounds  •,  for  this  quantity  com¬ 
monly  brings  the  Body  every  Day  to  the  fame 
Standard  of  Weight-,  but.  lefs  finks  it,  as  a 
greater  Quantity  increafes  it. 

Explanation .]  “  The  healthful  Standards 
. t  been  often  explained  in  Santlocius  s 

cc  Aphorifms  *,  and  what  Quantities  oi  Food 
“  will  belt  preferve  fuch  a  Standard,  is  belt 
“  within  every  one’s  own  Experience  ;  be- 
caufe  home  will  digeft  olf  a  great  deal  more 
“  than  others,  tho’  this  fettled  by  the  Author, 
“  is  very  likely  to  be  the  Quantity  conve- 
“  nient  to  moft  People.” 

A  P  PI.  XLIII. 

If  the  Quantity  of  Food  be^  greater  or 
ieffer  than  needful,  then  it  will  not  anf 
wer  to  the  Quantities  evacuated ;  for  whe¬ 
ther  we  eat  more  or  lefs.  Nature  always 
keeps  a  certain  Rule  in  Evacuation. 

Explanation .]  That  is  where  the  dige. 
64  ftive  Powers  keep  in  their  natural  horce» 
44  but  it  is  pretty  difficult  to  go  into  Ex- 
«  cefs  of  Feeding  either  Way,  without  af~ 
6£  feeling  thofe  Powers,  and  therefore  will 
that  Rule,  which  the  Author  fpeaks  of 
*,*■  here®  be  often  broke,,  apd  the  Quantities 

i(  evacuated 

C.^1. 
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4C  evacuated  be  made  moft  commonly  to  bear 
“  fome  Proportion  to  the  Quantities  taken 

«  in” 

A  P  H.  XLIV. 

This  Rule  of  Evacuation  hath  a  certain 
Latitude,  and  the  more  every  Conftitution 
will  admit  of  that  Latitude,  the  lefs  liable 
will  it  be  to  Difeafes. 

Explanation.']  “  This  is  manifeft  alfo  from 
“  many  of  Sanftorius’ s  Aphorifms,  and  what 
“  hath  been  faid  in  their  Explanations,  Com¬ 
et  mon  Experience  like  wife  informs  us,  that 
«  the  more  yeilding  a  Conftitution  is  to  fuclv 
««  ordinary  Accidents,  as  will  in  fome  Mea- 
fare  increafe,  or  diminifla,  or  change  the 
“  Evacuations,  the  much  eafier  is  fuch  a  one 
«  preferved  in  a  State  of  Health  *,  whereas 
“  thofe  who  feldom  vary  from  a  conftant 
44  Standard  and  Condition  of  Evacuation, 
«  are  the  moft  difordered  when  they  do  fo  : 

For  that  robuft  Tenfity  of  the  Fibres, 
<£C  which  makes  ftrong  People  the  lefs  liable 
«  to  Accidents,  and  the  leaft  changed  by 
«  them  from  a  healthful  Standard,  whenever 
ci  they  are  put  out  of  Courfe,  are  more 
cc  unruly,  and  much  fooner  break  into 
iC  irreparable  Diforders ;  the  Greatnefs  of 
^  their  Springs  being  much  lefs  under  Sub- 
“  jedion  in  "many  Cafes  to  the  means  of 
Remedy,  and  much  more  mifchievous  to 
the  animal  Funftions  when  excited  into 
irregular  Motions.  In  the  whole  therefore, 
« .a  Conftitution  that  can  go  into  the  greateft 
«  Deviations,  is  moft  fafe  from  Accidents 
46  and  ordinary  DiftempersT 

T  3  '  4  P  H* 
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A  P  H.  XLV. 

> 

By  how  much  any  one  exceeds  the  due  Pro* 
portion  of  Food,  fo  much  he  increafes  the 
Bulk  of  his  Body,  unlefs  fome  violent  Eva¬ 
cuation  follows.  For  fince  there  is  a  certain 
Rule  for  Evacuation,  not  able  to  throw  off 
every  Increafe  of  Food;  it  is  necelfary  that 
what  abounds,  fhould  either  go  into  Nou- 
rifhment,  or  if  the  Conftitution  cannot  fo 
difpenfe  with  it,  there  muft  arife  either  fome 
Difeafe,  or  follow  fome  preternatural  Eva* 
cuation. 

Explanation .]  cc  This  is  little  more  than  a 
Comment  upon  fome  of  the  former,  and 
€c  wants  no  Explanation ,  as  is  alfo  the  foU 
lowing.” 

A  P  H.  XLVI. 

But  how  much  a  Perfon  abates  of  the  due 
Quantity  of  Food,  fo  much  Strength  and 
Weight  will  he  lofe  ;  and  the  Veffels  being 
emptied  Death  itfelf  will  at  laftenfue. 

A  P  H.  XLV II. 

The  Rule  for  eating  to  every  Body,  is  a 
natural  Appetite *,  and  by  this  Monitor  may 
every  one  be  advert ifed  of  the  Quantity  pro- 
per  to  be  taken  in,  without  weighing ;  for 
Nature  never  requires  more  or  lefs  than  is 
convenient,  and  the  Appetite  is  proportio¬ 
nable  to  the  natural  Evacuations. 

Explanation .]  “  In  this  is  hummed  up  moft 
$e  that  is  material  in  the  foregoing,  and  is 
of  the  utmoft  confequence  for  a  Perfon  to 
attend  to:  For  the  natural  Appetite  is  cer- 

*  “  tainly 
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“  tainly  the  beft  Guide,  both  in  the  Quan-* 
titles  and  Qualities  of  the  Meats  ancf 
“  Drinks  to  be  taken  in  ;  but  Perfons  mull 
<c  be  careful  to  diftinguifh  a  natural  Appe¬ 
al  tite  from  one  that  is  vitiated  and  debauch - 
44  ed  by  Excefs  and  over  Indulgence.  This 
44  ought  to  be  compared  with  the  XLII 
44  and  XLXIX  Aphorifms  '  of  Santtorius ,  and 
44  the  Standard  of  Digeftion  and  Excretion 
44  will  be  eafily  enough  underftood.” 

A  P  H.  XLVIII. 

Let  a  Perfon  eat  much  or  little,  if  he  keeps 
the  fame  Weight,  and  has  any  Ail,  it  is  not 
from  a  depraved  Appetite. 

Explanation .]  44  For  if  the  eating  more  or 
44  lefs  was  owing  to  a  Diftemperature  of 
44  Appetite,  the  digeftive  Powers  would  alfo 
44  be  in  fault,  and  the  Body  not  be  kept 
44  up  to  the  fame  Bulk.5* 

A  P  H  XLXX. 

Oyfters  give  the  greateft  Nourifhmentv 
not  becaufe  they  are  the  lead  perfpirable  of 
all  Food,  but  alfo  becaufe  they  hinder  the 
Perfpiration  of  other  Meats.  For  lefs  is  pre- 
fpired  thofe  Nights  where  Oyfters  are  eat 
for  Supper,  than  where  there  was  no  Sup¬ 
per  at  all. 

Explanation .]  44  It  requires  good  Attend- 
44  on  to  diftinguifh  between  Things  that 
44  leffen  Perfpiration,  by  being  uncapable  of 
44  Reduction,  by  the  digeftive  Powers,  to 
a  finenefs  fuitable  for  fuch  Difcharge,  and 
44  fuch.  as  leffen  Perfpiration  by  their  fitnefs 
for  Lodgment  in  the  Habit,  and  making 

T  4  Matter 
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£C  Matter  for  Nourifhment.  The  firft  are 
<c  Subftances  extremely  hard  and  vifcid,  that 
feC  cannot  be  broke  fine  enough  to  go  into 
«c  the  laft  Stages  of  Circulation,  but  are 
fiC  thrown  out  of  the  Body  by  fome  of  the 
46  greater  Outlets,  as  the  Anus  or  Kidneys  ; 
but  the  latter  are  fuch  as  will  eafily  break 
fmall  enough  to  go  into  the  fineft  Paflages, 
44  but  are  even  then  of  that  light  adhefive 
Nature,  that  they  eafily  lodge  upon,  and 
44  make  a  Part  of  the  Pafiages  themfelves, 
efpecially  where  there  are  Interfaces  to  take 
6  4  them  out  of  the  perfluent  Current;  and  by 
t;  this  Property,  thefe  not  only  leffen  the 
Quantity  to  be  perfpired  at  that  time,  but 
64  alfo  wrap  up  and  inclofe  other  fine  Particles, 
44  that  come  in  their  way,  which  might  elfe 
‘ c  fly  out  through  the  Pores ;  and  this  Diffe- 
rence  is  manifeft  in  the  Texture  of  thofe  Sub- 
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fiances  which  common  Experience  fhow  to 
be  very  little,  or  very  much  nourifhing ;  the 
hrii  are  very  hard,  rigid,  or  tough ;  and 
the  latter  are  very  foft,  yielding,  and  adhe- 
hve.  i  he  Author  builds  this  Aphorifm  about 
Oyfters,  upon  many  Inftances  of  his  own 
Experience  to  which  he  refers  in  his  Tables  ; 
whereby  it  appears,  that  he  always  per- 
fpired  lefs  after  a  Supper  of  thefe  Fifii  2 
But  where  there  is  too  great  a  Plethora ,  or 
the  digeilive  Powers  are  very  weak,  care 
mufl  be  taken  not  to  indulge  too  much 
with  fuch  Pood,  becaufe  of  their  Aptitude 
to  run  into  Corruption  and  Fermentation, 
as  San  Clonus  cautions  in  many  Places  ;  and 
in  what  Cafes  Jikewife  fuch  Subftances  are 
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Statical  Aphorifms. 

«  to  be  chofen,  has  been  largely  explained 
44  under  thefe  Aphorifms  .” 


A  P  H.  L. 

Punch  is  both  Diuretick  and  Sudorifick. 
Jan.  Nov.  Dec. 

Explanation .]  “  For  this  the  Author  refers 
44  to  Inftances  of  his  own  Experience ;  but 
44  might  have  alio  appealed  to  the  Experience 
44  of  all  who  have  ufed  it:  Befides  the  Nature 
“  of  the  Materials  of  which  it  is  made,  being 
44  chiefly  Spirit,  an  Acid,  and  a  common 
44  Diluter,  would  demonftrate  to  us  the  Ne- 
44  ceflity  there  is  for  its  having  thofe  Ef- 
44  feds,  more  or  lefs,  wherever  it  is  ufed. 

A  P  H.  LI. 

Drinking  fmall  Liquors  promotes  Urine* 
but  very  little  affe&s  Perfpiration.  Febr. 
Mar.  June.  Nov. 

Explanation.']  44  Becaufe  they  very  natu- 
44  rally,  with  a  little  Alteration,  make  the 
44  ferous  Part  of  the  Blood,  and  waih  off  by 
44  the  Kidneys  but  an  aqueous  Fluid  is  too 
44  grofs  to  be  comminuted  fine  enough  to  go 
44  into  fmaller  Paffages,  and  therefore  has 
44  it  nothing  to  do  in  thofe  Parts,  where  the 
44  laft  Digeftion  is  concerned  and  where  the 
44  perfpirable  Matter  is  chiefly  made. 


A  P  H.  LII. 

Perfpiration  is  not  fo  much  affefted  by 
‘  Meats,  as  Urine  is  by  Drinks s  or  Urine  fo 
much  affefted  by  the  Seafons  of  the  Year  as 


Perfpiration. 

Explanation.*] 


««  Becaufe  that  particular  Con- 
0  "a  coftioa 
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««  coition  wherein,  the  perfpirable  Matter  is 
“  chiefly  prepared,  lies  furtheft  off  the  In- 
“  fluence  of  what  is  taken  in  at  the  Mouth  \ 

46  whereas  the  Liquors  we  drink  are  foon 
“  {trained  into  the  Blood,  from  whence  they 
“  immediately  affect  the  Parts  which  feparate 

the  Urine  *,  and  that  Urine  is  not  fo  much 
44  influenced  by  Changes  of  Weather,  as  Per- 
44  fpiration,  is  very  plain  ;  becaufefuch  Chan- 
44  ges  immediately  affeit  the  Surface  of  the 
44  Body  which  lies  open  thereunto,  and  upon 
44  which  the  Pores  venting  the  perfpirable 
44  Matter  are  difperfed  *,  whereas  the  Urine  is 
44  prepared  and  feparated  in  the  middle  of  the 
44  Body,  where  the  Parts  are  fenced  and 
44  guarded  from  the  immediate  Contacts  of 

44  Air*  and  the  Influences  of  different  Seafons." 

/ 

A  P  H.  LIII. 

There  is  no  difference  perceivable  between 
Perfpiration  before  and  after  Dinner,  nor 
does  going  to  Bed  without  a  Supper,  diminifh 
Perfpiration. 

Explanation .]  44  That  is,  where  every  thing 
44  is  managed  with  Moderation  and  Tern- 
44  perance,  for  a  little  Excefs  will  make  an 
44  Alteration  herein,  as  it  appears  by  many 
44  of  the  preceding  Aphorifms . 

A  P  H.  LIV. 

The  Pulfe  is  much  quicker  in  the  Evening  i 
than  in  the  Morning,  and  is  accelerated  by 
eating  Dinner. 

Explanation. ]  Becaufe  the  Day’s  Exercife 
64  has  wafted  a  great  Quantity  of  the  animal 
**  Fluids,  and  left  lefs  Refiftance  to  the  conT 
•  j  tra&ile 


Statical  Aphorifms • 

«  tra&ile  Fibres  *,  befides  that  additional  Ten« 
44  flty  which  the  Fibres  obtain,  whereby  they 
44  vibrate  quicker  and  ftronger  :  Both  thefe 
44  may  be  in  the  Cafe  of  common  Hedticks. 
64  That  a  Meal  will  quicken  the  Pulfe,  is 
44  both  from  the  additional  Quantity  of 
4  4  Spirits,  which  thereby  is  {trained  into  the 
44  Fibres;  as  explained  in  the  EJjay  of  an 
44  animal  Fibre ,  which  fee  ;  and  the  Refi- 
44  ftance  which  a  full  Stomach  gives  to  the 
44  defending  Blood,  whereby  the  Head  has 
44  a  greater  Share,  and  confequently  are  there 
44  more  Spirits  Separated  into  the  Nerves 
44  which  move  the  Heart,  and  influence  the 
44  Pulfe  of  all  the  Arteries.” 

A  P  H.  LV. 

There  is  an  eafy  and  a  continual  Egrefs  and 
Ingrefs  of  Air  through  all  the  Pores  of  the 
Body. 

Explanation. ]  “  This  may  be  conceived 
44  from  what  hath  been  before  faid  under  the 
44  firft  Aphorifms  of  Santfcrius’s  fecond  Section , 
44  concerning  Water  in  bathing.” 

A  PH.  LVI. 

Thofe  watery  Particles  which  float  about 
In  the  Air  like  Vapours,  being  attradled  by 
the  Skin,  are  mixed  with  the  Blood,  and  add 
to  the  Weight  of  our  Bodies.  See  Fab.  IV. 
Dec. 

Explanation .]  44  For  this  the  Author  refers 
*  44  to  his  Tables,  where  he  fays,  that  eighteen 
44  Ounces  was  gained  from  the  moift  Air  in, 
44  one  Night.  But  how  this  can  be  afertainecl 
f4  J  cannot  yet  conceive,  nor  how  fo  great  a 

2  Quantity 
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44  Quantity  can  be  difpenfed  with,  without 
55  great  Mifchiefs ;  tho?  the  following  feems 
44  probable,  that 

A  P  H.  LVII. 

Bodies  emaciated  by  Sicknefs,  or  emptied 
by  Evacuation,  draw  more  moifture  from  the 
Air  than  full  ones. 

Explanation .]  4C  Becaufe  fuch  Emptinefs 
64  cannot  but  add  to  that  Faculty,  which  ad- 
44  mits  the  Introduction  of  any  Fluid  into  the 
44  Body  through  the  Pores  of  the  Skin.” 

A  P  H.  LVIII. 

We  attract  more  in  a  cloudy  Seafon,  than  a 
dry  one  ;  more  in  the  Night  than  in  the  Day 
more  Beeping  than  waking  ;  and  from  hence 
it  is,  that  the  Day’s  Perfpiration  is  greater 
than  that  in  the  Night. 

Explanation .]  44  Wet  Weather,  and  the 
44  Night  Seafon  conduce  to  this  more  than  the 
44  Day-Time,  and  a  dry  Air,  by  leaving  a 
44  Moifture  upon  the  Skin,  and  relaxing  it  i 
* 6  but  there  are  other  Caufes  concurring  to 
44  make  the  Nights  Perfpiration  lefs  than  that 
44  in  the  Day-Time  befides  this,  as  appears 
44  by  many  Places  in  Sanfforius’s  Medicinq 
44  Statical 5 

APH.  LIX. 

Garments  of  all  Kinds  draw  the  Moifture 
of  the  Air*,  and  fuch  Attraction  in  Garments 
of  equal  Surfaces  is  as  their  Weights. 

APH.  LX. 

The  Attraction  of  Garments  of  equal 
Weights  is  as  their  Superficies. 

A  P  ft, 
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APE  LXI. 

The  Attradion  of  Garments  of  the  fame 
Stuff,  are  in  a  compound  Proportion  of  their 
Weights  and  Superficies, 

Explanation.']  “  Garments  in  general  do  this 
“  as  all  dry  Bodies  abforb  Humidities  that  are 
46  contiguous  to  them,  and  may  be  eafily 
«6  enough  underftood  by  the  common  Opera- 
«  tion  of  Filters.  And  the  Proportions  in 
«  which  they  attrad  in  the  recited  Conditions, 
«c  is  demonflrable  at  firft  View-,  from  the 
tc  Principles  of  all  Reafoning  in  fuch  Cafes.’9 

A  P  PL  LXIL 

Thofe  Garments  which  are  made  of  animal 
Subftances,  attrad  more  than  thole  made  from 
Vegetables. 

A  P  H.  LXIIL 

There  is  the  fame  atradive  Power  in  Silken 
as  in  Woollen  Garments,  if  in  all  other  Re- 
fpeds  they  agree. 

AP  H.  LXIV. 

Leather  draws  more  than  any  other  Gar¬ 
ment. 

A  P  H.  LXV. 

Linnen  draws  the  leaft  of  any  Cloaths. 
APH.  LX  VI. 

Black  Cloaths,  ceteris  paribus ,  draw'  the 
lead  Moifture  of  any. 

Explanation.]  “  What  that  particular  Dif- 

«  pofition  of  the  Pores  and  Fibres  in  thefe 

“  r  A  ‘  ■"  1  Cafes, 
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44  Cafes,  that  gives  this  Difference,  is,  can- 
44  not  very  certainly  be  affign’d ;  but  this 
44  Rule  in  general  will  hold,  that  where  the 
4  6  Pores  are  moft  numerous  and  fmall,  and 
44  the  Fibres  moft  foft  and  yielding,  there  the 
44  Attraction  will  be  greateft,  as  in  common 
ic  dreffed  Leather,  which  is  very  foft  and 
46  fpungy;  and  where  the  Pores  are  wideft 
46  and  the  Fibres  hard,  as  in  Linnen,  there 
46  the  attractive  Powers  will  be  weakeft.  And 
4  4  what  is  here  faid  of  Garments  attracting 
44  Moifture  from  the  Air,  is  alfo  true  of  their 
4<  attracting  Moifture  from  the  Body,  and 
44  therefore  may  fuggeft  a  very  good  Hint  in 
44  what  Cafes  and  Circumftances  they  are  to 
44  be  ordered.  Such  as  draw  moft,  are  the 
44  leaft  to  be  ufed  where  the  Body  has  leaft 
44  to  fpare,  and  indulged  in  grofs  Habits 
44  that  are  full  of  Humours,  and  fuch  as 
44  draw  leaft  to  be  regulated  by  the  ob- 
44  vious  Difpofitions  and  Exigencies  of  the 
44  Patient.” 

What  effect  the  Phafes  of  the  Moon, 
Weight  of  the  Air,  and  Courfe  of  the  Winds, 
have  upon  Bodies,  muft  be  referred  to  future 
Opportunities. 


D  I  S  Q^XJ  I- 


DISQUISITION 

The  Fir  ft. 


An  ob ft  r  udied  Perfpiration  is  not  the  Caufe 

of  catching  cold, . 

HUman  Underftanding  is  never  more 
fubjeft  to  Error,  than  in  thofe  things, 
which  at  firft  fight  have  the  Appear¬ 
ance  of  Truth  ;  for  the  appearance  of  Truth  be¬ 
ing  obvious,  cads  a  thick  Shade  upon  Truth 
itfelf  lying  hid  in  Darknefs,  and  interpofes  it- 
felf  as  an  Gbftacle  to  our  Inquiries.  There 
is  no  dronger  example  of  this,  than  the  Opi¬ 
nion  of  Phylicians  of  the  Caufe  of  a  Cough , 
which  feemed  fo  evident,  that  it  has  never 
yet  been  called  in  quedion,  but  has  obtained 
the  Confent  of  the  learned  in  all  Ages.  For 
as  nothing  was  more  certain,  than  that  Per¬ 
fpiration  is  lefs  in  a  cold  Air  than  in  a  hot  one, 
and  as  the  unlearned  as  well  as  the  learned 
perceive,  that  they  have  catched  cold  from 
the  Air  entring  the  Pores  thro5  the  Skin,  it, 
,  feemed  to  be  no  bad  or  abfurd  Conclufion, 
that  the  Moidure,  which  ufed  to  be  carried 
off  by  infenfible  Tranfpiration,  being  detained 
within,  from  a  cold  Air  conftringing  and 
Shutting  up  the  Pores  of  the  Skin,  and  being 

‘  ’  *  fallen 
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fallen  upon  the  Lungs,  Throat,  and  Glandules 
of  the  Nofe,  caufes  the  Symptoms  of  what 
we  call  Catching  Cold. 

But  how  far  this  Conclufion  is  from  the 
Truth,  the  preceding  Obfervations  plainly 
fhew  •,  for  on  that  Day  in  which  I  catched 
cold,  and  on  feveral  following  Days,  in  which 
I  was  grievoufly  troubled  with  a  Cough,  I 
found  no  Diminution  of  Perfpiration.  Ex¬ 
perience  itfelf  therefore  contradifts  this  efta- 
blifhed  Opinion,  which  has  long  been  univer- 
fally  received  ;  which  alone  is  fufficient  to  caufe 
thofe,  who  are  not  tenacioufly  addifted  to 
their  own  Opinion,  to  give  up  this  Doftrine 
but  if  we  examine  it  farther  by  the  Balance  of 
Reafon,  we  fhall  find  that  it  was  firft  admitted 
on  very  flight  Grounds. 

For  in  the  firft  place  it  is  granted,  that 
a  Cough  often  arifes  from  Air  coming,  thro’ 
a  final!  Chink,  and  driving  fwiftly  againft  a 
fmall  Part  of  the  Body,  the  Neck  for  inftance. 
Suppofe  that  Part  of  the  Skin  expofed  to  the 
Air  the  twentieth  Part  of  the  whole ;  if  we. 
fuppofe  the  Perfpiration  to  be  entirely  fup- 
prefled  in  that  Part,  that  Suppreflion  would 
be  alfo  a  twentieth  Part  of  the  whole  Perfpi¬ 
ration,  but  fo  much  and  more  is  one  day  s 
Perfpiration  often  found  to  fall  fhort  of  that 
of  the  preceding  day,  without  any  Cough  or 
increafe  of  another  Secretion. 

In  the  fecond  place,  let  it  be  fuppofed  that  ' 
a  tenth  Part  of  the  Perfpiration  be  kept  in  J, 
by  Catching  Cold,  that  is,  in  one  Day’s  Time, 
let  four  Ounces  of  that  Humour,  which  ought 
to  have  been  drawn  from  the  Mafs  of  Blood, 
be  added  t<?  it.  Now  the  Quantity  of  Hu- 
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mour  feparated  by  any  Gland  (the  Blood  re¬ 
maining  in  the  fame  State)  is  as  the  Quantity 
of  Blood  brought  to  the  Gland,  wherefore  the 
Quantity  of  Humour  feparated  by  the  Glands 
of  the  Nofe  or  Lungs,  after  catching  cold,  will 
be  to  the  Quantity  feparated  by  the  fame  Glands 
before  catching  Cold,  as  the  whole  Mafs  of 
Blood  increafed  with  four  Ounces  to  the  whole 
Mafs  of  Blood  ;  that  is,  (if  we  fuppofe  the 
Blood  to  weigh  25  pound)  as  304  to  300, 
which  furely  is  fo  little,  as  to  be  altogether 
infen  Able. 

If  we  fuppofe  the  Pores  of  the  whole  Skin 
to  be  flhut  up  by  Cold,  fo  that  the  Mafs  of 
Blood  be  increafed  forty  Ounces,  in  this  Cafe 
the  Quantity  of  Humour  feparated  from  any 
Gland  in  ids  natural  State,  will  be  to  the 
Quantity  preternaturally  feparated,  as  15  to 
17.  But  the  Quantity  of  Humour  flowing 
thro5  the  faid  Glands,  on  catching  Cold,  fk 
times,  nay  more  than  ten-times,  exceeds  the 
Quantity  naturally  feparated,  as  appears  to 
any  one  by  frequent  Experience  ;  wherefore 
the  flopping  of  the  Effluvia  of  the  Skin  can 
by  no  means '  be  fufHcient  to  generate  fo  o-rea£ 
a  Quantity.  Here  I  have  fuppofed  the  Per* 
fpi ration  to  be  flopped  a  whole  day,  where* 
as  we  fometimes  are  affli&ed  with  a  Cou^h 
if  only  a  fmall  part  of  the  Body  be  expofed 
for  a  little  while  to  a  cold  Air.  Befides  the 
Mafs  of  Blood  is  calculated  at  25  pound,  brat 
it  is  certainly  fo  much  heavier,  that  if  all  the 
Perforation  was  to  be  entirely  flopped  for 
feveral  days,  yet  the  increafed  Mafs  of  Blood 
could  not  fenflbly  change  the  Quantity  of 
Humours  feparated  by  the  other  Glands. J 


disquisition  t 

From  which  it  abundantly  appears,  that 
neither  Perfpiration  is  diminiflied  by  catching 
cold,  nor  that  Perfpiration  being  diminifhed 
caufes  a  Cough,  nor  that  it  can  fupply  the 
Humour  to  a  Cough.  Since  therefore  a  Cough 
does  not  proceed  from  the  Quantity  of  Blood 
being  increafed,  it  muft  neceffarily  proceed 
from  it5s  Quality  being  altered  *,  which 
Change  is  caufed  by  cold  Air ;  not  by  flhut- 
ting  the  pores  of  the  Skin,  but  by  mixing  it- 
felf  with  the  Blood,  and  increaiing  the  Copula 
of  fome  of  the  Particles  of  Blood,  by  it5s 
frigorifick  Particles,  the  fame  perhaps,  or 
like  thofe  by  which  it  congeals  Water  ♦,  fo 
that  the  Humour  which  is  formed  by  thefe 
Copula*  flows  in  a  more  than  ufual  Quantity 
upon  the  Glands  of  the  Lungs  %  Throaty  or 
Nofe. 


<•  • 
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DISQUISITION 

The  Second, 

Of  the  attracting  Force  of  an  animated 

Body . 

TH  O*  the  Monuments  of  that  ancient 
Learnings  which  flourifhed  amongft 
the  Oriental  Nations,  have  perifhed 
many  Ages  ago,  and  none  of  them  have  come 
down  to  us  from  the  Greeks  without  being 
mutilated  %  yet  may  we  form  no  vain  Con¬ 
jecture  from  the  confufed  Fragments,  that 
the  Chaldeans  and  Egyptians,  and  other  Ori¬ 
ental  People  throughly  underftood  the  Know¬ 
ledge  of  natural  Things ;  and  that  no  other 
Nation  down  to  our  own  Times  has  excelled 
them  in  that  kind  of  Learning.  In  the  firfi: 
Ages  of  the  World,  before  Men  went  to  war 
about  the  Limits  of  Empire,  or  Rights  of  King¬ 
doms,  before  any  Difputes  about  Religion  a- 
rofe,  the  Mind  of  Man  being  coveto  us  ofKnow« 
ledge,  was  entirely  employed  on  natural  things* 
and  Pofterity  cultivated  the  Dodlrine  delivered 
down  to  them  from  their  Anceftors,  with  a 
Series  of  Obfervations.  But  as  the  Difciplines 
of  Arts  are  no  lefs  fubjedl  to  Turns  of  Fortune* 

*  than  Empires,  and  as  all  human  Affairs  are 
continually  changed  by  the  fixt  Law  of  Fate* 
neither  Virtue  nor  Learning  can  keep  their 
Place  3  the  Philofophy  of  the  Orientals  begaa 

U  a  *5 


1 
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to  degenerate,  before  it  ttanfmigrated  to 
Greece.  Egypt  flourifhed  in  all  kinds  of  Learn¬ 
ing  in  the  Time  of  Mofes ,  from  whom  there 
ivefe  almoft  a  thoufand  Years  to  Cyrus ',  the 
Founder  of  the  Perfian  Empire ;  to  which  if 
we  add  the  Ages  before  Mofes ,  neceffary  to  the 
Acquifition  of  fo  much  Science,  it  will  be 
found  a  much  greater  Space  of  Time,  than 
any  other,  in  which  Philofophy  is  obferved  to 
have  remained  in  any  Nation.  From  Cyrus 
to  Alexander  the  Great ,  not  only  .  Egypt ,  but 
alfo  all  Afia,  was  vexed  with  continual  Wars, 
for  above  two  hundred  Years;  whence  thole 
Arts  and  Difciplines  which  had  fhone  for  many 
Ages  in  the  molt  flourifhing  State  of  the  Com¬ 
monwealth,  now  began  to  grow  dull  and  lan¬ 
guid  by  the  Miferies  of  Wars.  For  who  a- 
midft  the  Deaths  of  his  Relations,  the  Plun¬ 
dering  of  Cities,  the  Servitude  and  Slaughter 
of  Citizens,  the  Conflagration  of  Temples, 
the  Change  of  Laws  and  divine  Worfhip, 
can  have  a  Mind  at  eafe,  when  it  has  been 
broken  with  fuch  Defolations,  and  apply  it  to 
the  Culture  of  Natural  Knowledge  ?  The  Care 
and  Favour  of  Princes  was  wanting,  they 
were  wanting  who  might  be  at  the  Expence 
of  it.  The  Magi,  who  were  the  Keepers  of 
Knowledge  both  divine  and  human,  amongft 
the  Chaldeans ,  and  the  Priefts  who  had  the 
fame  Care  amongft  the  Egyptians ,  were  ill 
treated.  The  Temples  of  the  Egyptians ,  in  , 
which  the  Monuments  of  Science  were  kept, 
were  ordered  to  be  pulled  down  by  Catnbyfes , 
and  the  Temple  of  Belus  at  Babylon ,  on  the 
higheft  Tower  of  which  was  an  Aftronomical 

Obfervatory  fix  hundred  feet  high,  was  levelled 

~  - -  to 
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to  the  Ground  by  Xerxes .  To  thefe  may  be 
added  another,  and  not  the  leaft  Caufe  of  the 
Lofs  of  Antient  Pbilofophy ,  the  fecret  way  of 
writing  their  Learning,  not  in  the  ufual  and 
common  Characters,  but  in  fuch  as  were  facred 
and  peculiar  to  the  Pr lefts,  in  Hieroglyphicks 
and  Symbols.  For  as  the  more  exquifite  Part 
of  what  the  Priefts  knew  was  wrapped  up  in 
thefe  Characters,  and  Concealments,  it  is  no 
wonder,  if  in  the  tumultuary  State  of  the  Re- 
publick,  the  Study  of  the  Monuments  being 
intermitted,  fome  things  fhould  flip  out  of 
the  Minds  of  the  Priefts,  which  could  never 
afterwards  be  recollected  %  becaufe  there  could 
be  no  certain  and  determinate  Senfe  in  the 
Hieroglyphicks  and  Symbols ;  and  fo  it  hap¬ 
pened  to  the  more  fubtile,  facred,  and 
fecret  Learning,  communicated  from  one  to 
another,  as  it  does  to  Wine  poured  out  of  one 
Veffel  into  another,  that  fome  of  the  more 
fubtile  Part  was  loft,  and  fome  Impurity  was 
contracted  from  the  Veffel.  Their  DoCtrine 
difficult  and  obfcure  in  itfelf,  and  committed 
to  a  few  in  a  fecret  way  of  Writing,  was  cer¬ 
tainly  moft  fubjeCt  to  Oblivion.  From  thefe 
Reafons  I  am  perfuaded,  that  the  Philofophy 
of  the  Antients  began  to  grow  languid  and 
degenerate,  during  the  Empire  of  the  Perfians* 
But  in  this  fpace  of  Time  it  was,  that  the  moft 
famous  of  the  Greek  Philofophers  travelled 
into  Egypt,  and  the  Eaft,  to  acquire  Natural 
Knowledge,  where  they  not  only  obferved 
the  Ardour  of  Phyfiology  to  have  grown  cold 
amongft  the  Priefts,  but  alfo  found  them,  like 
the  Dog  in  the  Manger,  lying  idly  over  their 
Monuments  of  Science,  and  averfe  from  com- 
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municating  the  Philofophy  of  the  Antients. 
Wherefore,  when  they  had  fpent  feveral  years 
in  humouring  the  Priefts,  and  getting  their 
Favour  by  Rewards,  feme  at  length  got  one 
Precept  of  the  Antients  out  of  them,  and  fome 
another  :  but  none  of  the  Priefts  opened  their 
Treafures  to  them  entire,  fo  as  to  give  them 
a  general  Knowledge  of  their  Philofophy. 
Thus  as  we  find  none  of  the  Philofophers  to 
abound  with  antient  Learning,  but  fomething 
favouring  of  Antiquity  in  each  of  them,  we  col- 
led  from  all  together  what  the  Ancients  thought 
on  each  fubjed.  Amongft  thefe  Thales  famous 
for  difcovering  the  Solftices  and  Equinoxes,, 
and  firft  predided  an  Eclipfe  of  the  Sun,  but 
who  can  be  fo  weak  as  to  imagine  that  the 
Egyptians,  who  made  Obfervations  for  almoit 
twenty  Ages,  were  ignorant  of  the  Equinoxes 
and  Solftices?  Certainly  if  they  were  capable 
of  making  any  Obfervations,  thefe  which  are 
fo  obvious  could  not  have  efcaped  them.  The 
method  of  inveftigating  Eclipfes  depends  on 
Aftronomical  Obfervations,  with  which  Greece. 
could  not  fupply  Thales  for  the  moft  antient 
Obfervations  of  the  Greeks  were  later  than 
the  lateft  of  the  B ubylonians ,  according  to 
Ptolemy.  But  when  Babylon  was  taken  by 
Alexander,  Callifthenes  found  an  almoft  con¬ 
tinued  Series  of  Obfervations  from  th t  Deluge 
to  that  time  ,  and  therefore  in  the  time  of 
•‘f hales  Greece  took  no  pains  about  Aftronomy. 
It  is  certain  alfo  that  the  Priefts  never  ufed  to 
ter  any  one  fee  their  facred  Monuments,  and 
antient  Annals;  and,  according  to  Strabo, 
taught  only  their  moft  eafy  Theorems ;  where¬ 
fore  Thales  muft  neceffarily  have  learned  the 
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Theory  of  Eclipfes  from  them  ;  for  the  Know¬ 
ledge  of  the  Antients  did  not  confift  in  bare 
Obfervations,  as  fome  imagine.  Ihales  is  faid 
to  have  facrificed  an  Ox  to  the  Gods,  on  his 
Difcovery  of  the  Infcription  of  a  Triangle  in  a 
Circle.  A  meer  trifle !  Would  he  not  have 
thought  the  Method  of  predifting  an  Eclipfe 
of  the  Sun  more  worthy  of  a  Hecatomb,  if 
it  had  been  the  off-fpring  of  his  own  Genius 
and  the  Reward  of  his  own  Labour  ?  Thefe 
fruits  of  his  Travels  Shales  brought  out  of 
Egypt  into  his  own  Country  ;  and  he  confef- 
fed  that  the  fountain  of  Learning  was  amongft 
the  Egyptians ,  when  he  perfuaded  Pythagoras 
to  travel  into  Egypt  to  learn  Philofophy  ; 
which  Advice  Pythagoras  followed,  and  having 
tarried  forty  Years  amongft  the  Egyptians  and 
Indians ,  brought  the  true  Syftem  of  the 
World,  a  Reward  worthy  of  all  the  Labours 
which  he  is  faid  to  have  undergone.  Thefe 
great  Men  were  the  Founders  of  the  Ionic 
and  Italic  Se£t ;  of  whofe  Difciples  fome 
taught  that  the  Heavens  are  fluid  and  sethereal  ; 
others,  that  the  Stars  are  fo  many  Worlds  of 
a  fiery  Nature  *,  others,  that  the  Moon  is  ter- 
reftrial  and  habitable ;  others  that  the  Planets 
are  opake  Bodies  revolving  round  the  Sun, 
which  is  placed  in  the  middle  of  them.  Nor 
were  they  ignorant  of  the  Phyfical  Caufes  of 
of  Celeftial  Motions.  For  Anaxagoras  faid 

i&h  oA®-  o  ov&il v©j  \v,  hiQav  trufaio/To*  tm  &tpoIp&  II 
avvi^avcu9  jy  dvzQiv'la,  KcLTZVi^Qrarev^. 

By  which  Words  it  appears  that  Anaxagoras 
meant  that  the  Planets  being  impelled  in  a 
right  line,  were  carried  in  Orbits  about  the 
S tjn  by  the  Power  of  Gravity,  Nor  was 
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Pythagoras  ignorant  that  the  Gravities  of  the 
Planets  were  to  the  Sun  reciprocally,  as  the 
Square  of  their  Diftances  from  the  Sun,  as 
the  famous  Gregory  has  fhewn  in  his  Elements 
©f  Phyfical  Aftronomy.  That  the  Grecians 
learned  all  thefe  things  of  the  Barbarians,  as  they 
called  them,  is  teftified  by  feveral  Authors,  who 
$re  moft  converfant  in  thefe  Affairs.  What 
then  could  they  want  of  the  higheft  pitch  of 
Aftronomy,  who  knew  the  Method,  of  com¬ 
puting  Eclipfes,  the  true  Syftem  of  the  World, 
and  the  genuine  caufes  of  Celeftial  Motions,  from 
the  moft  accurate  Obfervations  of  feveral  Ages  ? 

Tho*  'Thales  and  Pythagoras ,  who  were  fome 
©F  the  firft  that  went  into  Egypt ,  found  the 
Priefts  very  tenacious  of  their  Secrets  ;  yet  they 
learned  more  and  better  Dodfcrines,  than  any 
Philofopher,  who  followed  them.  For  then 
was  the  beginning  of  the  Misfortunes  of  the 
Babylonians  and  the  Egyptians  j  but  afterwards, 
as  the  War  continually  fpread.  Natural  Phir 
lofophy,  which  at  firft  ceafed  to  proceed, 
went  every  day  backwards,  languiftied,  and 
at  laft  died.  For  Phyfiology,  no  lefs  than 
Eloquence,  is  the  Friend  of  Peace ,  the  Compa¬ 
nion  of  Leifure ,  and7  as  it  were ,  the  Child  of  a 
well  eftablifhed  Commonwealth .  The  Genius  of 
the  Grecians  was  better  turned  for  Moral  than 
for  Natural  Philofophy :  for  they  had  never 
any  fixt  and  permanent  Kingdom,  like  the 
Egyptians  •,  but  Orpheus ,  who  was  fkilled  in 
the  wifdom  of  the  Egyptians ,  firft  gathered 
Men  into  Societies,  and  bringing  them  from 
a  wild  and  favage  kind  of  life  to  Humanity 
and  Civility,  and  in  fome  fort  defcribed  Judg¬ 
ments  and  Laws :  and  when  afterwards  fevera 
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Cities  flourifhed  at  the  fame  time,  being  Ri¬ 
vals  to  each  other,  the  chief  among  them  di¬ 
ligently  laboured  in  adorning  them  with  Laws 
and  defending  them  with  Arms,  But  after 
Fhales ,  who  amidft  the  Cares  of  the  Common¬ 
wealth,  thought  the  Study  of  Nature  not  un¬ 
worthy  of  the  greateft  Man,  fome  Philofophers 
arofe,  who,  whilft  they  endeavoured  by  in¬ 
genious  Fictions  of  their  own  brains  to  deprive 
the  Egyptians  and  Chaldeans  of  their  Fame* 
acquired  by  a  long  Obfervation  of  Nature* 
loft  great  part  of  the  antient  Wifdom  of  the 
Eaft;  which  gave  occafion  to  S o crates ,  who 
defpifed  Natural  Knowledge,  to  call  off  the 
Philofophers  to  the  Study  of  Morality,  com¬ 
mon  Life,  and  Politicks.  In  the  Writings  of 
thefe  Philofophers,  fome  fparks  of  the  antient 
Phyfiology  appeared,  which  Ariftotle  obfcured 
with  empty  Words,  and  eftablifhed  a  Phyfio¬ 
logy,  fubtile  in  the  Explanation,  not  of  Things 
but  of  Words. 

Democritus  having  travelled  over  all  Afia , 
brought  the  Do&rine  of  Atoms  into  Greece . 
Of  this  learned  and  fagacious  Man,  and  per¬ 
fect,  as  Cicero  teftifies,  in  Geometry,  if  the 
Phyfical  Works  were  remaining,  we  fhould 
find  many  things  no  doubt  confirmed  by  the 
Teftimony  of  the  Antients,  which  now  alto¬ 
gether  lie  hid,  or  are  hardly  admitted  without 
much  Hefitation.  His  Contemporary,  if  not 
his  Difciple,  Hippocrates  made  this  the  Foun¬ 
dation  of  all  his  Philofophy,  that  congenial 
things  endeavour  to  approach  each  other,  and 
diffimilar  fly  from  each  other. 

To  thefe  great  Men  Epicurus  is  no  lefs  in¬ 
ferior  in  Do&rine  than  Time.,  who  is  faid  to 

have 
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have  added  to  the  Principles  of  Democritus ,  that 
Atoms  are  carried  thro5  a  Vacuum  by  the  Tow¬ 
er  of  Gravity,  the  Inclination  or  Declination 
of  the  Atoms ,  by  which  he  will  have  the  Con¬ 
junctions,  Unions,  and  Adhefions  of  the  Atoms 
one  to  another  to  be  effected,  whence  the  World 
was  formed,  and  all  Parts  of  the  World,  and 
all  things  therein  contained.  He  faid  that  the 
Atom  declined  a  little  from  the  Line  of  Gra¬ 
vity,  than  which  nothing  islefs  poffible,  and  this 
Declination  is  excellently  defcribed  by  Lucre* 
tins ,  Lib .  2.  L  2 16. 

. 

Mud  in  his  quoque  T ?  rebus  cognofcere  avemus . 
Corpora  cum  deorfum  rettum  per  inane  feruntur , 
Ponderibus  propriis  in  certo  tempore  ferme* 
Incertifque  locis  fpatio  decedere  paulum. 

(I antum  quod  Motum  mutatum  dicer e  poftis. 

Quod  nifi  Declinare  folerent ,  omnia  deorfum y 
Imbris  uti  guttle  ^  caderent  per  inane  profundum ; 

Nee  foret  Offenfus  natus^  nec  Plaga  creata 
Principiis  •,  it  a  nihil  unquam  Natura  credjfet, 

Quare  etiam  atque  etiam  paulum  dinar e  necefj'e  eft 
Corpora ,  nec  plusy  quam  minimum,  ne  finger e 
motus 

Obliquos  videamury  £5?  id  res  vera  refutet . 

Now  Seeds  in  downward  Motion  muft  de* 
dine, 

«c  Tho*  very  little,  from  th*  exaCteft  Line: 
For  did  they  ftill  move  ftrait,  they  needs 
66  muft  fall,  o 

Like  Drops  qf  Rain,  diffolv’d  and  feat- 
6C  ter’d  all  ^ 

w  For  ever  tumbling  thro5  the  mighty  Space, 
And  never  join  to  make  one  fmgle  Mafs. 

If 
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<rc  if  any  one  believes,  the  heavier  Seed, 

«  In  downright  Motions,  and  from  Him 
46  drance  freed, 

«6  May  ftrike  the  lighter  i  and  fit  Motions 
“  make, 

«  Whence  Things  may  rife,  how  great  is 
“  the  Miftake !  Creech. 

But  Epicurus  has  taken  away  all  that  Virtue 
and  Power  from  matter,  after  the  Formation 
of  the  World,  which  he  had  afcribed  to  the 
Atoms,  whilft  it  was  forming.  For  when 
Hippocrates  had  taught,  that  the  Particles  of 
of  Matter  approached  or  retired  from  each 
other,  by  a  certain  Power  not  different  from 
that  Inclination  of  the  Atoms ;  Epicurus  found 
fault  with  him,  fo  little  did  he  underftand 
the  Force  and  Reafoning  of  what  he  borrowed 
from  others,  or  how  far  it  extended  over  all 
Nature,  that  he  objected  againft  what  was  to 
the  fame  Purpofe ,  fo  difficult  is  it  for  one, 
who  fpeaks  of  what  he  does  not  fufficiently  un» 
derftand  to  be  confiftent  with  himfelf.  Who- 
foever  he  was,  that  invented  the  Hypothefis 
of  Atoms,  he  certainly  well  underftood  this 
Power  of  Matter,  by  which  the  Particles  tend 
towards  each  other.  For  this  Power  exerts 
itfelf  only  in  the  fmalleft  Particles  of  Matter, 
being  at  Liberty,  and  free  from  all  others, 
and  diftant  from  each  other  in  the  very  lead 
Degree.  Which  being  perceived  the  Author 
of  'Atoms  divided  the  whole  Matter  of  the 
World  into  fmall  and  folid  Bodies,  that  they 
might  be  free  to  perform  all  that  they  could 
by°Nature.  Without  this  Inclination  of  the 
Atoms,  their  Doftrine  is  quite  ridiculous,  and 
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has  been  defervedly  exploded  long  ago  by 
many  learned  Men:  but  this  being  granted 
and  applied,  we  find  all  Nature  agreeing  and 
confpiring  to  the  fame  End.  For  this  Power 
©f  the  fmall  Corpufcles  is  fo  diffufed  thro’  all 
Nature,  that  nothing  is  performed  in  the  fecret 
Recefles  of  things,  which  does  not  feem  to  de¬ 
le  rve  to  be  afcribed  to  it.  It  is  therefore  very 
probable,  that,  when  the  Antients  had  found 
out  and  perfe£tly  underflood  this  Univerfai 
Power  and  Faculty  of  Matter,  by  a  diligent 
Obfervation  of  Nature,  they  came  to  the  fame 
ftep  of  Knowledge  in  terreftrial  Phenomena s 
as  they  had  reached  in  the  Motions  of  Hea¬ 
venly  Bodies. 

And  hence  it  is  plain,  that  the  Philofophers 
©f  all  Ages  have  cenfured  Epicurus  for  that, 
which  beft  agrees  with  the  Phenomena  of 
Nature,  and  is  confirmed  by  them  *,  where¬ 
as  he  ought  indeed  to  be  cenfured  for  neglec¬ 
ting  that  Force  and  Power  of  Matter,  to 
which,  with  the  highefi:  Arrogance  and  Im¬ 
piety,  he  afcribed  the  Formation  of  the  World 
But  nothing  is  hard  or  difficult  to  a  vain  Phi- 
lofopher,  who,  as  things  now  ftand,  is  not 
contented  to  explain,  unlefs  he  can  ffiew  by 
what  Method  they  could  thus  be  formed  from 
the  beginning.  But  Phyficians  think  it  enough 
For  them,  to  clear  fome  Operations  of  Nature, 
which  they  are  obliged  to  obferve  with  Attention. 
Hippocrates  therefore,  who  is  cenfured  by  Epicu¬ 
rus ,  was  much  more  modefi:  and  more  in  the 
right,  when  he  though  the  Generation  and  Nu¬ 
trition  both  of  Plants  and  Animals,  and  the  Vir¬ 
tues  of  Plants  and  Drugs,  were  to  be  explained 
by  this  Inclination  of  Matter,  or,  as  he  calls  it? 

Attraction* 
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Attra&ion.  For  he  made  no  doubt  to  ufe  that 
every  where  in  his  Philofophy,  which  he  had 
obferved  to  be  in  all  Nature.  Nor  did  he  only 
acknowledge  this  univerfal  Power  of  Matter » 
but  alfo  laid  it  down  that  fome  Particles  were 
more  ftrongly  attraded  by  fome  than  by  others. 
In  his  fourth  Book  of  Bifeafes ,  he  explains  him- 
felf  about  the  Origin  of  Humours  in  this  man¬ 
ner.  'E  tyiv  S'l  cpAyu  n  Tin  o  cut  os,  zhKei  to 
capo,  li  zcovtq  \k  t Kothins  tjk  )x,[aa<Po$  s/pn™ 
fJLivtli'  £)  Al  TtiydU  %KKQV<7t  S'ld  TCOV  (phiCooV  AT& 
th;  koix'ms  n  ofjLoivi  wpa*  TnV  o[Pomv^  ka'i  J't&fiS'an 

7 CO  {rcoy.ATI)  ct(TTZ§  ZTl  TCOV  QUT&V  %KK€i  ATO  Tilt  ytli 

V  o[j.oin  )k[j.a$  Tnv  oy.otnv*  When  a  Man  has  eaten 
cr  drank  any  Things  the  Body  draws  the  faid 
Moifture  to  itfelf  out  of  the  Belly  ,  and  the  Springs 
draw  out  of  the  Belly  thro 5  the  Veins ,  each  Moi¬ 
fture  that  which  is  of  the  fame  Nature ,  and  di - 
ftribute  them  thro 5  the  Body%  as  in  Plants  every 
Moifture  draws  that  which  is  of  the  fame  Nature 
out  of  the  Earth .  And  in  his  Book  de  Natura 
Pueri ,  he  fays,  'H  Te  crapf  dv%oy.ivti  vto  t  rmu- 

IJ.CLTQS  fit/,  KCtl  2pgZTAi  iV  TAU Til  ZKAOV  OfAOlOV 

cog  TO  0(JLQ10V.  To  TVUVOV,  TO  TVKVoV'  T 0  AgcfjQV^ 
as  TO  A^jbv.  To  vy^oVy  to  vyfov'  ka)  zkatov  %<>- 
yzTAi  zis  yftpnv  )Vinv  kata  to  ft jfytv&f,  dtp"  k  kai 
kyiviTo.  The  Flefh,  when  it  is  increafed ,  is  di - 
ftinguijhed  from  the  Spirit ,  and  therein  every  like 
comes  to  its  like ,  the  denfe  to  the  denfey  the  rare 
to  the  rare ,  the  moift  to  the  moift ,  and  each  comes 
to  its  own  place ,  according  to  Similitude ,  whence 
alfo  it  is  derived.  In  the  Book  de  Natura  hu- 
mana  he  teaches,  that  different  purges  attrad 
different  Humours,  and  draw  them  out  of  the 
Body,  as  a  Plant  draws  its  proper  Nourifli- 
nient  out  of  the  Earth  *  to  yds  okotay 

l<rzh&n 
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i<nK$n  \i  to  <rayA  tt^utoV  yXv  ayet,  o  dv  dvTiu  jtctjd 

<pv<TtV  ycLXl?A  tf,  TUV  iV  T(j>  <jdyATt  iViOVTUV.  iTTeiTA 
<r«  XAi  7A\hA>  iXitei  Ti  X.AI  KA&Al%ei'  coTTTZ^TA  QUO* 
fjLiVcl  Ti  KAl  (7e7Til£J?lAZVAy  QX.QTAV  Hi  7\}V  yUV  iA'd'H. 
2AK&  iXATOV  TO  KATA  QVtTlV  iCOVTO)  ZViOV  iV  TM  yy. 

When  a  Medicine  is  taken  into  the  Body ,  in  the 
Jirft  'place  it  draws  whatsoever  is  in  the  Body  of 
its  own  Nature  %  and  afterwards  draws  the  reft 
and  purges  them .  Juft  as  Plants  draw  that 
Nourifhment ,  which  is  fuited  to  their  Nature 5  out 
cf  the  Earth  where  they  grow ,  or  are  fown.  In 
the  fixth  Se&ion  of  th t  fixth  Book  of  Epidemicks 
We  find  this  remarkable  Sentence  2*sku  ox™, 
jtccl  lx.  Jto/x'wi,  kai  i0;6o$zv,  Stixov  w  eiSnffif,  ok 

iX-TVOOV  H.AI  2l(f  iTVOOV  oAOt^  TO  (TccyA .  P 'he  Flefh 


draws  both  from  the  Belly  and  from  without . 
And  the  Senfe  itfelf  J lews  that  the  whole  Body 
both  infpires  and  expires .  Which  Words  Galen 
interprets  of  the  Entrance  of  the  circumam¬ 
bient  Air  thro®  the  Pores  of  the  Skin,  in  his 
Book  de  Ufu  Pulfuum ,  cap.  5.  where  he  fays, 

€a<T7Tt§  S' id.  Teov  Hi  TO  Si  ffJUt  Tri&JVoyiVcoV  >  ToyATwV, 
£X.%gtVVO'/  [JLZV  2^6>  TTAV  OJOV  AT ycdSii  XAl  XATTVCuSii 
'TTZ^'SJtcc  yAy  y.6TA\Ay£AVX<Tl  Si  Hi  iAVTAi  Ht  TH 
WZCtiyoVTOi  Yi y.Ai  0 ti£?i  K&  oKiyW  yQl^y.V.  XAl  TXT 
Iti  Th  T^hi  'tovroxtcLTHi  Ktyuyivov,  di  ’Uttvxv  xa\ 
hrvvw  Is iv  okov  to  <rZyA-  By  the  Mouths  of  the 
Arteries  terminating  in  the  Skin ,  they  feparate  all 
that  is  contained  in  them  like  Vapour  and  Smoke  ; 
but  they  draw  in  no  finall  part  from  the  Air 
which  encompaftes  us.  And  this  what  we  find  in 
Hippocrates ,  that  the  whole  Body  both  infpires 
and  expires .  This  Interpretation  is  confirmed 
by  what  Hippocrates  fays  in  his  Book  of  Aliment , 

dgxw  ,7rVivy.A<loii  ft  V tii  soya.)  Pfbfyoi-,  rrviv- 

yuv,  hai  ?5  csaah  SiATTVoUh  The  chief  Food  of  the 

Breath 
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Breath  is  the  Noftrils ,  the  Mouth ,  the  Lungs  % 
and  all  other  Perforation*  And  in  the  Book 
de  Natura  Puerto  after  he  has  (aid  that  the 
Foetus  has  its  Breath  from  the  Mother,  he  fays 
the  PalTage  for  the  Breath  is  thro®  the  Mem¬ 
brane  with  which  it  is  encompaffed  within  and 
without .  This  Opinion  of  Hippocrates ,  of  the 
Entrance  of  the  Air  thro®  the  Skin,  was  not 
only  received  by  Galen ,  but  fo  obtained  amongft 
all  Phyficians  afterwards  down  to  the  laft  Cen¬ 
tury,  that  I  believe  it  never  was  called  in  que¬ 
ll  ion  by  any  one  \  but  the  Phyficians  were  fo 
blinded  by  the  new,  and  unexpected  Light  of 
the  Circulation  of  the  Blood,  that,  when  they 
could  no  longer  difcern  between  Truth  and 
Falfhood,  like  the  Fanaticks  in  the  Reforma¬ 
tion  of  Religion,  whilft  they  endeavoured  to 
wafh  off  the  Filth  contracted  by  the  Iniquity 
©f  Time,  they  rafhly  call  away  the  pure  and 
impure  together.  But  for  my  part,  I  do  not 
fee  how  the  Paffage  of  the  Air  thro®  the  Pores 
©f  the  Skin  is  any  Contradiction  to  the  Circu¬ 
lation  of  the  Blood  ;  nay  both  Reafon  and  Ex¬ 
perience  confirm  it  no  lefs  than  the  Circulation 
itfelf.  Whofoever  confiders  the  Weight  of  the 
circumambient  Air,  with  which  our  Bodies 
are  continually  compreffed,  will  eafily  grant 
the  Ingrefs  of  the  Air,  not  only  to  the  Lungs, 
but  to  the  other  Cavities  alfo  of  the  Body,  to 
be  neceffary  to  the  Prefervation  of  the  Life 
of  Animals.  If  the  Cavities  of  the  Thorax, 
or  of  the  Abdomen,  or  of  the  very  Brain, 
were  quite  void  of  Air,  how  would  they  be 
able  to  fuftain  fo  great  a  Weight  of  incumbent 
Air  ?  The  Atmofphere  preffes  the  Cavity  of 
the  Thorax  with  a  Weight  of  3672  Pounds, 
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if  we  fuppofe  the  Surface  of  the  Cavity  to  be 
no  more  than  a  Foot  and  half.  But  the  Ribs 
and  Bones  of  the  Bread  being  comprefled  with 
fo  great  a  Weight  mud  neeeffarily  give  Way, 
if  they  were  not  equally  fupported  with  in¬ 
ternal  Air  ;  which  is  the  caufe  that  we  are  not 
fenfible  of  the  lead  Preffure.  It  is  neceflary 
therefore,  that  all  the  Cavities  of  the  Body  be 
filled  with  Air  of  the  fame  Eladicity  with  the 
external  Air  ;  but  as  neither  the  external  nor 
the  internal  Air  always  preferve  the  fame  Te¬ 
nor  of  Eladicity ;  there  mud  be  an  eafy  Ac- 
cefs  from  the  one  to  the  other,  that  they  may 
keep  an  Equilibrium  between  them,  and  the 
Parts  of  the  Body  may  not  be  torn  and  broken 
by  the  Force  of  the  Air.  If  the  Gravity  of 
the  external  Air  be  increafed  a  Tenth  Part, 
the  internal  Air  not  being  altered,  the  Bread 
would  be  prefled  with  a  Weight  of  above  300 
Pound,  under  which  furely  no  one  could  draw 
his  Breath.  It  is  neceflary  therefore  that  there 
jfhould  always  be  a  Way  open  for  the  Air  to 
pafs,  not  only  into  the  Thorax,  but  alfo  into 
all  the  other  Cavities  of  the  Body. 

This  is  not  only  deduced  from  Reafon,  but 
is  confirmed  alfo  by  Experiments  *,  by  which 
it  mod  manifedly  appears,  that  the  Symptoms 
of  catching  Cold  do  not  proceed  from  an  ob- 
ftru&ed  Perfpiration,  but  from  the  Entrance 
of  the  Air  thro’  the  Pores  of  the  Skin,  as  I 
fhewed  above.  And  as  the  Air  has  a  great  , 
deal  of  Moidure  in  it,  it  mud  neeeffarily  carry  j 
that  with  it,  and  add  both  to  the  Bulk  and 
Weight  of  the  Body.  Galen ,  in  his  Commen¬ 
taries^  in  the  Place  of  the  Epidemicks  already 
quoted,  fays.  He  has  heard  from  feme 3  that  when 

they 
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they  have  returned  Home  from  a  Journey  thro 9 
the  fcorehing  Sun ,  and  found  their  Body  foul,  and 
their  Mouth  exceeding  dry ,  and  were  tormented 
with  a  moft  parching  Fhirjl, ,  upon  wafoing ,  their 
\ Thirft  was  quenched,  their  Mouth  moiftened ,  and 
their  whole  Body  being  rendred  f oft  and  moift  lofi 
the  Foulnefs  it  had  contracted.  He  fays  that 
others  alfo  unquefiionably  perceived  their  Bodies  to 
attract  the  Water  in  the  Baths .  That  the  Air 
draws  all  Liquors  to  itfelf,  and  receives  them 
into  its  Interfaces,  is  manifeft  from  this,  that 
there  is  none  that  does  not  copioufy  emit  Air 
in  the  Pneumatic  Engine,  and  upon  being 
again  expofed  to  the  Air  does  not  imbibe  a 
fmall  Quantity  of  it  again.  We  are  alfo  cer¬ 
tain  from  many  Experiments,  that  fome  Li¬ 
quors  not  only  draw  Air,  but  alfo  Water  out 
of  it,  in  a  pretty  large  Quantity.  Every  Body 
knows  alfo  that  the  Parts  not  only  of  Plants* 
but  alfo  of  Animals,  howfoever  they  are  chang¬ 
ed  by  Art  and  Care,  retain  for  many  Years 
the  Force  and  Power  of  drawing  the  Moifture 
of  the  Air  to  them.  And  if  we  fee  plainly 
there  is  this  Force  in  fuch  Things,  I  would 
fain  know  why  it  may  not  be  granted  to  ani¬ 
mated  Bodies  ?  There  is  certainly  an  attract¬ 
ing  Force ,  a  common  Affection  of  Matter,  in¬ 
hering  in  all  Particles  of  every  kind,  and 
drawing  fuch  Things  as  agree  in  any  Similitude 
or  Relation  towards  one  another.  With  this 
Power  breathing  Bodies  are  endued.  Does  not 
Garlick  applied  to  the  Feet  give  a  ftrong  Smell 
to  the  Breath  of  the  Mouth  ?  Do  not  Can- 
tharides  laid  upon  the  Skin,  make  way  thro2 
the  Blood  and  YefTels  to  the  Kidneys  ?  Does 
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not  Quickfilver  pervade  the  fmall  Pores  of  the 
Body,  and  penetrate  into  the  inmoft  Receffes 
of  the  Blood  and  Spirits  ?  And  all  thefe,  with¬ 
out  any  external  impelling  Force,  fo  rufh  into 
the  Body,  that  the  Perfpiration  which  flows 
out  ftrongly  on  all  Sides  cannot  hinder  their 
being  greedily  fucked  in.  If  fuch  folid  Cor- 
pufcles  attracted  by  the  Body  enter  the  Pores 
of  the  Skin,  and  mix  with  the  Blood,  why 
may  not  the  Moifture  of  the  Air,  flowing  all 
round  the  Skin,  enter  the  fame  Paffages,  which 
it  is  continually  ftriking  without  Intermiffion, 
and  increafe  the  Body  in  Bulk  and  Weight  ? 

The  watery  Particles,  which  are  diffufed  into 
the  Air  in  Form  of  Vapour,  do  not  produce 
fuch  fenflble  Effects,  as  Cantbarides,  or  Garlick, 
or  ghiickftlver ,  to  let  us  know  that  they  are 
really  entred  into  our  Bodies.  So  much  Moi¬ 
fture  alfo  is  every  Day  loft  by  Perfpiration, 
that  we  cannot  ever  find  by  weighing  how 
much  is  gained  by  Attraction.  If  the  Body 
has  drawn  in  half  a  Pound  of  Moifture  thro’ 
the  Pores  in  any  Day  when  it  has  perfpired 
two  Pound  we  fhall  find  by  weighing,  that 
only  a  Pound  and  half  is  loft  by  Perfpiration, 
and  nothing  gained  by  Attraction.  But  if  the  i 
Perfpiration  could  be  fo  diminifhed,  and  the 
Attraction  fo  increafed  that  the  latter  fliould  be 
rnore  than  the  former,  which  appears  in  the  : 
Experiment  I  have  produced,  then  the  attract¬ 
ing  Force  of  Animals  will  eafily  be  perceived.  i 
Thofe  Bodies  chiefly  draw  the  Moifture  of  the  „ 
Air,  which  have  leaft  Moifture  in  themfelves  ; 
for  there  is  a  certain  Meafure  of  Attvcttiou,  and 

therefore  after  Bodies  are  faturated  with  Mob 

fture. 
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fture,  they  prefently  ceafe  to  draw  any  more. 
If  therefore  the  Body  by  abftaining  from  Food 
can  be  reduced  to  that  Weight,  that  the  at¬ 
tracting  Force  be  thereby  increafed,  and  the 
Perforation  in  the  fame  Manner  diminifhed, 
then  its  Attraction  will  appear  *,  and  it  will  be 
eafily  found  by  weighing  how  much  the  at¬ 
tracted  Moifture  exceeds  the  Perforation.  And 
by  this  Method  it  appears  from  Experiment, 
that  a  young  Man  attracted  eighteen  Ounces  of 
Moifture  in  the  fpace  of  one  Night  (i).  To 
the  imbibing  of  which  Quantity  the  preceding 
faft,  and  the  wafting  of  the  Body  by  Labour, 
and  the  Moifture  of  the  Air  at  that  Time,  and 
the  having  another  Perfon  in  the  fame  Bed 
greatly  contributed. 

The  Air  which  continually  paffes  thro9  the 
Pores  of  the  Body,  neceffarily  carries  in  with 
it  many  watery  Particles  *,  and  many  more  are 
atti  aded  by  the  Heat  of  the  Body,  by  which 
one  would  rather  think  the  Mhifture  would  be 
repelled.  JUax^  Olafs ,  or  Aynher ,  beintt  heated 
by  Friction,  draw  light  Bodies  to  them.  Alfo 
if  you  lay  a  fmall  Piece  of  Ltnt  on  your  Finder, 
and  hold  it  within  the  Mouth,  the  infide&  of 
the  Mouth  will  attrad  it,  before  it  touches, 
and  the  more  Hot,  the  ftronger  the  Attradion. 
From  thefe  Caufes  all  the  Vapours  of  the  Air 
are  continually  attracted  and  imbibed  by  our 
Bodies  5  but  as  the  daily  Perfpiration  far  ex~ 
ceeds  all  thefe,  it  is  very  hard  to  know  how 
much  is  attraded  or  perfpired.  Befides,  as  dry 


(i)  See  Tab.  4.  Decemb. 
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Bodies  attract  more  than  moift,  and  thofe 
which  are  extenuated  by  Hunger,  Labour, 
Sicknefs,  or  any  large  Evacuation  draw  the 
Moifture  of  the  Air  more  ftrongly,  greedily, 
and  plentifully,  that  the  emptied  Veffels  may 
be  filled.  Therefore  it  greatly  concerns  thole 
whofe  Bodies  are  wafted  by  any  of  theie,  to 
take  Care  what  Climate  and  Air  they  expofe 
themfelves  to.  For  as  all  the  Pores  of  the 
Skin  are  like  fo  many  Mouths,  which  draw 
not  only  the  Air,  but  alfo  every  Thing  that 
flies  in  the  Air,  whether  beneficial  or  injurious 
to  the  Blood,  the  greateft  Care  is  certainly  to 
be  taken  by  thofe  who  are  recovering  from  _ a 
Dfteafe  in  choofing  their  Air,  no  leis  than  in 

their  Courfe  of  Diet.  . 

Hence  alfo  it  follows,  when  any  Difeafe  is 
epidemical,  that  every  Evacuation  is  bad  ;  tor 
by  this  Means  the  Body  is  rendred  more  apt 
and  ready  to  receive  and  imbibe  the  Seeds  or  . 

^Th'b  Faculty  of  abforbing  the  Moifture  thro’ 
the  Skin  feeii  to  have  been  perceived  by  the 
methodical  Phyficians,  who  were  called  Dia- 
tritarii ,  for  as  it  was  their  Pradtice  to  begin 
the  Cure  of  Difeafes  with  Failing  three  Days, 
all  this  while  they  not  only  anointed  the  Bodies 
of  their  Patients,  and  covered  them  with  Cata- 
nlafms  and  oiled  Cloaths,  but  alfo  changed  the 
Air  of  their  Chambers  with  Fumigations:  So 
careful  were  they  to  defend  all  the  Avenues  to 
the  Blood,  that  nothing  noxious  or  un medicat¬ 
ed  might  enter.  Nothing  was  more  in  U.e 
among  the  Ancients,  than  anointing  the  Body  ; 
with  dais  they  reftrained  the  too  great  Sweat- 
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Ing  after  Bathing  and  Exercife ;  with  this 
they  relieved  thofe  that  were  tired  with  Labour 
or  a  Journey  ;  this  they  thought  agreed  with 
Men  and  Women,  fick  and  well,  the  Vigour 
of  Youth,  and  the  Decline  of  old  Age  ;  this 
they  ufed  Summer  and  Winter,  Morning  and 
Evening.  And  what  makes  moft  to  our  Pur- 
pofe,  immoderate  Undtion  is  reckoned  by  Gel- 
Jus  amongfl  thofe  Things  which  dry  the  Body  ; 
which  certainly  can  be  done  no  x)ther  Way 
than  by  fhutting  the  Moifture  of  the  Air  out 
of  the  Blood  ;  for  of  itfelf  it  moiftens  and  re¬ 
laxes.  Undtion  might  certainly  be  of  no  fmall 
Service  to  us,  who  live  in  a  moift  and  thick 
Air ;  but  unufual  Things  are  efteemed  new, 
and  are  not  admitted  by  the  Vulgar  without 
Difficulty. 

A  pure  and  thin  Air  has  but  little  Moifture, 
for  it  agrees  even  with  emptied  Bodies  ;  where¬ 
fore  we  draw  lefs  Moifture  thro5  the  Pores  of 
the  Skin  in  the  Summer  and  in  the  Day-time, 
than  in  Winter  and  in  the  Night-time.  And 
as  we  are  moft  obnoxious  to  the  Injuries  of 
the  Air  when  we  are  afleep,  thofe  who  fleep 
uncovered  in  a  cloudy  Air  run  a  great  Rifle  of 
their  Lives  ;  for  the  Moifture  being  plentifully 
attracted  caufes  Coughs,  Defluxions,  and  Pains 
of  the  Joints, 

Nor  do  only  the  Vapours  of  the  Clouds  and 
Earth  find  an  eafy  Paffage  thro5  the  Skin,  but 
the  different  Humours  alfo,  which  other  Ani¬ 
mals  emit  by  continual  Perfpiration,  are  re¬ 
ceived  by  others,  by  continual  Attraction. 
Hence  it  comes  to  pafs,  that  thofe  who  live 
in  a*  City,  not  only  clofe  with  Houfes,  and 

abounding 
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abounding  with  unfavoury  Sewers,  but  alfo 
full  of  People,  draw  an  Air  dogged  with 
much  excrementitious  Matter,  and  all  Sorts  ot 
Stenches,  by  which  Means  the  Blood  and  the 
Heart  are  affefted  with  a  continual  Heat, 
which  being  exagitated  by  the  Temptations  of 
the  Town,  and  the  Delights  of  a  voluptuous 
Life,  dilfipates  and  confumes  the  Food  ot  Lite 
by  continual  Motion.  But  thofe  who  live  in 
the  Country,  draw  a  mild  thin  Air,  perfumed 
with  Odours  of  the  moft  fragrant  Flowers  and 
falubrious  Herbs,  refrelhing  the  Spirits,  giving 
a  mild  temperature  to  the  Blood,  and  caufing 
a  chearlul  Mind  and  a  vigorous  Body.  _ 

But  the  Communication  of  the  Bed  is  no 
lefs  to  be  confidered  with  regard  to  the  Health, 
than  that  of  the  Place  where  we  live  •,  tor  the 
Attraction  of  naked  Bodies,  lying  near  one 
another,  under  the  fame  Bed-cloaths  is  ftrong 
and  powerful  •,  they  mutually  cheri  an 
warm  each  other,  and  are  involved  with  a 
warm  Steam  of  Perfpirauon  as  with  a  Cloud  5 
and  as  great  Part  of  Lite  is  fpent  in  luch  Com¬ 
munications,  it  is  no  wonder  if  they  comrnu 
nicate  their  Qualities  to  each  other.  By  t  is 
Means  the  Itch  is  propagated  ;  by  this  the 
Flumour  fweated  out  of  a  foul  Body  in  feds  the 
found  with  the  Venereal  Difeafe  •,  by  this  warm 
Youth  reftores  old  Age  •,  by  this  the  juicy 
Girl  lying  with  a  dry  old  Man  languifhes  and 

But  to  conclude,  by  what  has  been  laid  it 
abundantly  appears,  that  every  change  ot  Air 
may  affeft  our  Bodies  ;  and  that,  as  the  fmal- 
left  Corpufcles  of  Nature  are  endued  with  -the 
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greateft  Power,  the  more  fubtle  the  Exhala¬ 
tion  from  the  Earth  or  heavenly  Bodies  is, 
with  which  the  Air  is  infedted,  the  more 
grievoufly  we  fuffer,  and  that  both  Endemic 
and  Epidemic  Difeafes  may  arife  from  infen- 
fible  Caufes,  which  neither  change  the  Weight 
nor  Heat  of  the  Air, 
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